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1 BHUMAHUE: AHanun3atop oTrpagyvpoBaH U rotoB
K paboTe!

AneKkTpoabl YCTAaHOBUTb Ha rugponaHernb ¢ HOMe-
pOM, COOTBETCTBYHOLMUM HOMEPY, HAHECEHHOMY Ha KO-
pobkax ¢ a3nekrtpoaamu. [pn HeBbLINOSIHEHMMN 3TOro
yCNoBUSA aHanNM3aTop AO0JKeH ObITb OTrpagyMpoBaH 3a-
HOBO!

2 BHWMAHUE: HE XPAHUTb HATPUEBBDIE 3JIEK-
TPOObl B « CYXOM» BUOE, TaKk KaK anekTpoabl NOSIHO-
CTbIO TEPSAKOT CBOM XapaKTepPUCTUKN NPU UX BbICyLUNBaA-
Huu!
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PykoBoaCcTBO No akcnnyataumm npegHasHavyeHo ans u3yvyeHust TEXHUYECKUX Xapak-
TepucTuk aHanuaatopa Hatpus MAPK-1002T (ganee — aHanuMsaTop) U NnpaBusl ero aKCnny-
aTauuu.

AHanusatop cooTBeTCTBYeT TpeboBaHuAM TexHu4yeckmx ycrnosun TY 26.51.53-028-
39232169-2020 (ngoeHTnuHbl TY 4215-028-39232169-2010), komnnekTa KOHCTPYKTOPCKOW
aokymeHTaumm BP49.00.000 n TOCT 27987-88 «AHanunsaTopbl XUAKOCTU NOTEHUMOMETpUYe-
ckue 'Cly.

1 BHUMAHUE: KoHcTpyKuuu anekTtponoB, Groka npeobpasoBaTenibHOro u
rugponaHenu cogepxart crekno. Ux HEOBXOAMUMMO OBEPEIATb OT YAAPOB!

2 BHUMAHUE: B usgenum ncnonb3yetca nneHo4vyHasa knaBuartypa. U3SBEIr'ATb
HAXATUA KHOMOK OCTPbIMU NPEOMETAMU!

1 ONMMMCAHUE U PABOTA

1.1 HazHayeHue u3denus

1.1.1 HanmeHoBaHue n o6o3HavyeHne nsnenus

O6o3HavyeHne aHann3aTopa COCTOUT N3 0603HaYEHNA UCNOMHEHUS aHann3aTopa 1
o6o3HauveHus TY. O6o3Ha4YeHne NCNONHEHUs aHannsaTopa:

MAPK-1002T / X / X

HanmeHoBaHne aHanusartopa

WcnonHeHne aHanunsatopa no cnocoby MoHTaxa
6noka npeobpasoBaTEnNbHOrO:

lwmtToBown (6e3 3Haka);

HaCTEHHbIN — «1».

WcnonHeHne aHanuaatopa no HOMUHANBHOMY HaNPSHKEHWUIO
NUTaoLLLEN CETM NEPEMEHHOrO Toka 6oka npeobpa3oBaTenbHOrO:
220 B (6e3 3Haka);

36 B — «36».

Mpumep 0603Ha4eHNa aHanuaaTtopa:

AHanusaTtop ¢ 6nokom npeobpasoBaTeribHbIM HACTEHHOIO UCMOMHEHUS C AManaso-
HOM namepeHuit Cna ot 0,01 oo 1000 mkr/am® 1 HanpsHkeHneM nuTaHusa Groka npeobpaso-
BaTenbHoro 36 B:

AHanusamop Hampusi MAPK-1002T/1/36 TY 26.51.53-028-39232169-2020.

1.1.2 AHannsaTtop npegHasHayeH a4ns n3aMepeHnin MacCcoBOWN KOHLEHTpaUuK (aKkTuB-
HOCTWN) MOHOB HaTpmAa 1 Temnepatypbl (°C) BOAHbLIX pacTBOPOB.
1.1.3 O6nactb NpMeHeHUs1 — Ha 06beKTax TENSTIOBON SHEPTETUKN.
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1.1.4 Tvn nameputensHoro npeobpasosaTtens (B AanbHenwem npeobpasoBaTenb):
— paboTaroLmii C YyBCTBUTENbHBIM 3NIEMEHTOM AN N3MEPEHNN aKTUBHOCTU NOHOB

HaTpus (pNa);

— C ranbBaHW4YeCcKkMM pasdeneHneM Bxoda U BbiXxoaa;

— C YCTPOWCTBOM NHAMKALMW;

— C OBYyMs KaHanamv usMepeHui;

— B Buge 6nokoB ons WMTOBOro NMB0o HAaCTEHHOrO MOHTaXa u Groka ycunutens,
yCTaHaBnMBaeMOro Ha WwuTe rugponaHenu;

— C npeobpasoBaHMEM pe3ynbTaToB U3MEPEHUN B YHUDULMPOBAHHBIV 3neKTpu4e-
CKUM BbIXOQHOW CUrHam NMOCTOSIHHOrO TOKa M OOMEHOM WHMopmauuen no uHTepdency

RS-485.

1.1.5 Tun 4yyBCTBUTENLHOIO 35IEMEHTa — MPOTOYHbIN.

1.1.6 Tvinbl NpMMEHSAEMbIX 3NEKTPOA0B NpUBELEHbI B Tabnvue 1.1.

Tabnuuya 1.1
HasHadeHne Tunbl NPUMEHAEMBIX MarotoBuTenb
anekTpoga 9NeKTpoaoB
MoHocenekTnBHbIN OnNeKTpoa CTEKNSAHHbLIN OAO «l'omenbckun 3aBof
anekTpos, 9C-10-07 N3MepUTENbHbIX NPUOOPOBY,

YyBCTBUTENBHbIN
K MOHaM HaTpus
(HaTpueBbIn
anekTpon)

r. lomenb, Pb

OneKTpoa MOHOCENEKTMBHBIN 000
CTEKIAHHbIN «M3mepuTtenbHas TeXHUKa,
OJIMC-212Na/3 (K 80.7) r. MockBa
OneKTpoa MOHOCENEKTMBHBbIN oryn

NC3n-Na-11-3-R3-80

«CIMO «Ananutnpnbop»
r. CmoneHck

MNoHocenekTnBHbIN
anekTpoa,
YYBCTBUTESbHbIN

K MoHam Boaopoaa
(pH-anekTpon)

OneKTpoa, CTEKNAHHbIN
3CN-43-07CP

OAO «l"omenbckun 3aBof
N3MEpPUTENBHBIX NPUOOPOBY,
r. Flomenb, Pb

ONeKTPOA CTEKMNSAHHBIN
3C-10601/7(K 80.7)

000
«MNameputenbHas TEXHUKa,
r. MockBa

OnekTpon
CpaBHEHUS

AnekTpoa BcrioMoraTenbHbIN
3BJ1-1M3.1

OAO «l"omenbckun 3aBof
N3MepUTENbHbIX NPUOOPOBY,
r. lomenb, Pb

OneKkTpoa CpaBHEHUS
9Cp-10103-3,0(K80.4)

OneKTpoa CpaBHEHUS
9Cp-10101-3,0(K 80.4)

000
«MN3meputenbHasa TEXHUKa,
r. MockBa

MpumeyaHue— Bo3aMoXHO NPpUMEHEHME OPYrMX SMEKTPOAOB, XapaKTEPUCTUKN KO-
TOPbIX HE XYXe YKa3aHHbIX 311eKTPOOB.

1.1.7 Tvin aHanu3aTopa:
— cnpeaBapuUTeNbHbIM 3NIEKTPOHHbIM ycunutenem (6510KoM yecunuTtenst), ranbBaHu-

YyecKu pasBsizaHHbIM OT 6roka Npeobpas3oBaTenbHOrO;

— C aBTOMATMYECKUM O03MPOBaHNEM NOALLENAYMBaIOLLErO peareHTa;
— C yBENUYEeHHbIM MeXrpaaympoBoYHbIM HTepBanom (180 cyTok).

1.2 OcHO8HbIe napamempsbl U pa3mMepbl

1.2.1 Bug knumatumyeckoro ncnonHeHmst aHanuaatopa — YXJ14 no FOCT 15150-69,
HO MpY 3TOM TemnepaTtypa OKPYXKaloLLero Bo3ayxa Mpu akcnnyatauuMm AofkHa ObiTb OT

nntoc 5 po nnmoc 50 °C.
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1.2.2 [0 yCTONYMBOCTM K BO3AENCTBUAM TEMNEPATYpPbl U BAAXHOCTM rpynna nucnors-
HeHns aHanun3aTtopa no NOCT P 52931-2008 - B4.

1.2.3 o yCTOMYMBOCTN K MEXaHWYEeCKUM BO3LENCTBUSAM rpyrnna MUCMNOMHEHUs aHa-
nunsatopa no NOCT P 52931-2008 - L1.

1.2.4 o yCTOMYMBOCTM K BO3AENCTBMIO aTMOCKEPHOro AaBneHns UCNosIHEHNE aHa-
nunsatopa no NOCT P 52931-2008 — P1.

1.2.5 MapameTpbl aHanuanpyemon cpeabl (BOAHbIX pacTBOPOB)

1.2.5.1 Temnepatypa (BnanasoH TemnepaTypHou KomneHcauun),
R ot nntoc 10 go nntoc 40.
1.2.5.2 laBneHune, MlMNa .......cccccevvvvveeviinnnnnnn. 0 (paBHO aTMOC(hepHOMY OaBEHUIO).
1.2.5.3 Pacxop yepes rmaponaHerib, OAM3/Y .......cooovvceeeiieeee e, ot 5 po 200.

1.2.5.4 YoenbHasa anekTpudeckas nposogumMocTb (Y3I1) aHanusmpyemon cpebl Ha
BXo4e rmgponaHenun, obycnosrneHHasi pacTBOPEHHbIMU KOMMOHEHTaMW, 3a UCKIOYEHMEM
nogLienaymeatoLLero peareHTa, u pH aHanuampyemon cpeabl COOTBETCTBYHOT Tabnvue 1.2.

Tabnuya 1.2
[nanasoH namepeHun MNogwenaynsaroLmm [NapameTpbl aHannanpyemomn cpeapl
Cna, MKr/am?® peareHT Ha BXofe rugponaHenu
Y3rI1, mkCwm/cm, pH
He 6onee
ot 0,3 go 1000 AMMMaK
o1 0,01 g0 1000 [umsonponunamuH, 5,5 o1 5,5009,3
’ aAnatunamMmuH
ITpume4aHue— B aHanusmpyemon BogHOW cpene AOMKHbI OTCYTCTBOBaTbL Belle-
cTBa, obpasytoLme Ha MOBEPXHOCTN METasOB HENPOBOAALLME NINEHKM U OCALKMN.

1.2.6 Pabouue ycnosus akcnnyatauum

1.2.6.1 Temnepatypa okpyxatoLlero so3ayxa, °C .............. ot nntoc 5 go nnoc 50.
1.2.6.2 OTHOCUTENbHAA BMAXHOCTb OKpyXaloLlero Bo3gyxa npu Temnepatype

nntoc 35 °C n 6onee HM3KNX TemnepaTypax 6e3 koHaeHcaumm Braru, %, He bornee ............... 80.
1.2.6.3 ATmMocdepHoe aasneHue, klfla (Mm pT1. CT.) .......cc............ OT 84,0 00106,7

(ot 630 go 800).

1.2.7 OnekTtpudeckoe nutaHne 6rnoka npeobpasoBaTenbHOro ¢ 6riokamm yeunutens
OCYLLECTBMSAETCS OT CeTU NepeMeHHOro Toka HanpshkeHnem 220 nnbo 36 B B 3aBUCMMOCTU
OT ncnonHeHusa, npu yactorte (50 £ 1) 'y, ¢ AoNyCKaeMbIM OTKNOHEHNEM HaNPSKEHUS NU-
TaHus oT muHyc 15 go nntoc 10 %.

1.2.8 OnekTpudeckoe nutaHne 6noka aBToMaTUYECKOro 4O3MPOBaHWS OCYLLLECTBIIS-
eTCA OT CeTM NepeMeHHOro Toka HanpshxeHnem 220 B npu yactote (50 £ 1) 'y ¢ gonycka-
€MbIM OTKITOHEHWEM HarnpsbKeHUsa nutaHus ot MuHyc 15 go nnoc 10 % yYepes UCTOYHUK
nuTaHusa noctossHHoro Toka MM-1002 ¢ BbIxogHbIM HanpsxxeHuem (24 + 1) B.

1.2.9 MNoTpebnaemas MOLHOCTb

1.2.9.1 MNoTpebnsemas mowHOCTbL Groka npeobpasoBaTenbHOro ¢ 6nokamu ycunm-

ST LT = R N T o To Y 1 (Y= 2T 10.
1.2.9.2 MNoTpebnsemas MoLHOCTb UCTOYHUKA nuTaHusa UM-1002 (ans yctponctea
aBTOMaTUYECKOrO A03NPOBAHNSA), B-A, HE BOMEE ......ccoeeieeeeeeeeee e 95.

1.2.10 BnekTpnyeckoe conpoTUBNEHNE N30NALUN CUIOBbLIX Lenen nutaHua Groka
npeobpasoBaTeribHOro Mexay WTbIpSMU BUNKN U KopnycoM Brioka npeobpasoBaTeribHOro,
MOwm, He meHee:

— npu TemnepaTtype okpyxatowiero Bo3gyxa (20 £5) °C ......coovviiiiiiiiiiiiiiee, 40;

— npu TemnepaType okpyxatoLero Bo3ayxa 50 °C ..., 10;

— npu TemnepaType okpyxatowero Bos3gyxa 35 °C n 0THOCUTENbHOW BMaXHOCTU
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1.2.11 OnekTpnyeckas m3onsaumsa CUNoBbIX Lenen nutaHus 6rnoka npeobpasoBa-
TENbHOro MO OTHOLLEHMIO K €ro KOpnycy BblAEpXXUBAET B Te4eHne 1 MMH ucnbiTatensHoe
HanpskeHue 1,5 kB cuHyconganbHoro nepeMeHHoro Toka yactotom 50 'y B HOpManbHbIX
YCNOBUSX MPUMEHEHNS.

1.2.12 DnekTpuyeckoe CONPOTUBIIEHME MEXAY BHELUHEN KIEMMOW 3alMTHOro 3a-
3emneHuns 6noka npeobpasoBaTenbHOro u ero kopnycom, Om, He 6onee ....................... 0,1.

1.2.13 AHanusatop obecneymMBaeT HaCTPOMKY Ha napameTpbl 3NEKTPOAHOW Cu-
cTeMbl, Korga napameTpbl pH-anekTpoga COOTBETCTBYHOT NpuBeAEHHbIM B Tabnuvue 1.3.

Tabnuya 1.3
KpyTu3Ha BOOOPOAHOM XapaKTepUCTUKN KoopaunHaTtbl n30noTeHLManbHON TOYKN
B €€ NIMHenHon YacTtun, mB/pH, He meHee pH-anekTpoaa
Ei, mB pH;, pH
- 57,0 (npu Temnepatype 20 °C) -25+30 7,0+0,3

1.2.14 NabapuTHble pasmepbl, Macca OCHOBHbLIX Y3f0B aHanuM3aTtopa COOTBET-
CTBYIOT 3HA4YEHNAM, NpuBeaeHHbIM B Tabnvue 1.4.

Tabnuuya 1.4
WcnonHeHnne HanveHoBaHune MabapuTHble Macca,
aHanmsartopa y3rioB pasmMepbl, Kr,
MAPK- MM, He bornee He bonee
1002T, 1002T/36 Bbriok npeobpasoBaTenbHLIN
LLINTOBOrO UCMONMHEHUS 252x146x115
(6e3 kabens) 2 60
1002T/1, 1002T/1/36 Bnok npeobpasoBaTenbHbIi ’
HaCTEHHOro UCMOMHEHWS 266x170x95
(6e3 kabens)
1833%11’0100201-2/.?/61’ /36 Mmaponanens M-1002T 300x650x200 5,00
1002T, 1002T/36, NcTouHuK nutanma UM-1002 160x160x100 1,00
1002T/1, 1002T/1/36 (6e3 kabenen)

1.2.15 NokasaTtenn HageXHOCTU:
— cpeaHsist HapaboTka Ha 0TKa3 (3a UCKIMYEHEM ANEKTPOAOB), Y, He MeHee ..... 40000;

— cpeaHee BpeMsi BOCCTaHOBIEHUS paboTOCNOCOBHOCTH, Y, He Bornee ..................... 2;
— CpedHun CpOK CnyXbbl aHanM3aTopoB (C Y4eTOM 3aMeHbl 3reKTpodoB), JeT,
HE MEHEE .. ...\ttt ittt ieeeeeee e e e eea e e eee e et et et e e e ee et e et e e s e e e e e ee e eeeae e aen e naeea e n e e aa e 10.

1.2.16 CTeneHb 3awmTbl y3noB aHanmsatopa, obecnednBaemasi 0OOSIOHMKOM MO
FOCT 14254-2015, cootBeTcTBYET Tabnuue 1.5.

Tabnuua 1.5
HavnmeHoBaHue y3nos CreneHb st
no NOCT 14254-2015 (kog IP)

Bnok npeobpasoBaTenbHbIN IP65

NcTouHuk nutanusa UM-1002 IP32
Mpaponanens M1-1002T:

— 6nok ycunutens BY-1002T; IP62

— 6nok aBTomaTudeckoro gosmposanms bAO-1002T; IP32

— komnpeccop K-1002T. IP41

1.3 TexHUYecKue xapaKkmepucmuku

1.3.1 [lnana3oH namepeHnin MaccoBon KOHLEHTpaunn (aKTMBHOCTN) MOHOB HaTpus
(CNa), MKT/IM® L. e o1 0,01 go 1000.
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1.3.2 MNpegenbl gonyckaemon OCHOBHOW abCOMOTHON MOMPELLHOCTM aHanmaaTopa npu
namepeHnn Cna No MHAMKaTOPY Npn Temnepartype aHanuampyemomn cpegpl (25,0 £ 0,2) °C n tem-
nepaType okpyxatoLero Bodayxa (20 £5) °C, MKr/aM3 ............coeceeevennnnnn. + (0,03 + 0,12Cna),

roe Cna — U3MEpEeHHOe 3HayeHWe MacCOBOW KOHLEeHTpauuun (akTMBHOCTU) MOHOB
HaTpus, MKr/am3.

lMMpumeyaHus

1 Mpun paboTe ¢ nogLwenaymBaloLWLMM peareHTOM aMmM1MakoMm B AnanasoHe namepeHni Cna
ot 0,3 go 1000 mkr/am® npenensl 4OMYCKaeMON OCHOBHOWM aBGCOMOTHONM MOrpeLlHoCcTV aHanvaa-
TOP@, MKT/LIMS ...ttt ettt e et ee et e et e eate e et e e eseesateeseeeseesbeeeneeenseenneeesreeas +(0,3+0,12Cna).

2 Mpepenbl gonyckaeMon TMNoBor abCcomnoTHOM NOrPEeLLHOCTN aHanua3aTopa npu namepe-
HUM Cna NO MHAMKATOPY, Npu paboTe rmgponaHeny ¢ noLenadymBatoLmM peareHToM:

—  AMM30MPONUNaMUHOM NUBO ANSTUNAMUHOM, MKI/OAMS ......occveeerveeereee. 1 (0,03 + 0,05Cnwa);

- aMMmuakoM B [AuanasoHe uamepeHun Cna oT 0,3 go 1000 wmkr/gmd,  wmkr/gm®
................................................................................................................................ + (0,3 + 0,05Cna).

1.3.3 ®yHKUMA NpeobpasoBaHUs M3MEPEHHOro 3HadYeHns Cna, MKI/OM3, B yHUMLN-
POBaHHbIN 3NEKTPUYECKNI BbIXOQHOW CUrHAN NOCTOSIHHOIO TOKa (ganee BbIXO4HOW TOK) lesix,
MA, COOTBETCTBYET BbIPAXKEHUSAM:

— [NS BbIXOQHOro TOKa B AnanasoHe oT 4 oo 20 MA Ha Harpyske, He rnpeBbllatoLemn

500 Om
- C _ CHHLI
["=4416. N N, (1.1)
8bIX C()u(ll’l )
Na
— NS BLIXOAHOTO ToKa B AnanasoHe oT 0 4o 5 MA Ha Harpyske, He NpeBbILLaoLLEN
2 kKOm
- C _ CHﬂ‘l
IOS:S.H’ (1.2)
61X CNa
roe Cl‘zfc’la” — 3[ecb U Janee — 3anporpamMMMpOBaHHbIN AnanasoH namepeHmin Cna

Mo TOKOBOMY BbIXOAdYy, MKI/OMS, onpefdensiemblil Kak pasHOCTb MeXay 3HauYeHUsMU
«KOHELU» n «HAYAJ1O» 3anporpaMmmupoBaHHOro agnanasoHa namepeHui Cna Mo TOKOBOMY
BbIXOAY;
Cy' = 3HayeHne «HAYAJIO» 3anporpaMMMpOBaHHOrO Avana3oHa N3MepeHuii
Cna MO TOKOBOMY BbIXoay, MKr/ams.
1.3.4 MNpepensl gonyckaeMon OCHOBHOW abCONIOTHOW MOrpeLHOCTU aHanu3aTtopa
npy mnamepeHnn Cna MO TOKOBOMY BbIXOAY MpWU TemnepaTtype aHanusnpyemon cpeapl
(25,0 = 0,2) °C wu Temnepatype OKpyxatwwero Bosgyxa (20 = 5) °C

MKITIM. .o, +1[(0,03 + 0,002 C4““") + 0,12Cna].

I1pumedyaHue-lpegens Jonyckaemon TMNOBOW abCONOTHON NOrPELLUHOCTU aHanu-
3atopa npu usMepeHunm Cna MO TOKOBOMY BbIXOZy, MKr/ame........ + [(0,03 + 0,002 C%‘la")
0,05Cnsg).

1.3.5 Npenenbl gonyckaeMon OOMNONHUTENbHOM abCONTHOM NOrPELUHOCTM aHanm-
3aTopa npu unamepeHun Cna, BbI3BAaHHOW W3MEHEHVWEM TemrnepaTtypbl aHanuanpyemom
cpenbl B AvanasoHe TemnepaTtypHon komneHcauuun ot nntoc 10 go nntoc 40 °C (norpeLu-
HOCTb TEMMepaTypHO KOMMNeHcauuy aHanuaaTopa), MKr/am® ............. + (0,06 + 0,24 Cna).

IMp umedyaHue-— lpegenbl oonyckaeMon SOMOMHUTENBHOW TUNOBOK abComnOTHOM
MOrpeLuHoCTM aHanuaartopa npu namepeHnn Ca, Bbi3BaHHOM M3MEHEHMEM TeMNepaTypbl aHanmn3u-
pyemon cpefbl B AuanasoHe TemnepaTypHon komneHcauun ot nnoc 10 go nntoc 40 °C, mkr/gm3




.......................................................................................................... + (0,06 + 0,1Cha).
1.3.6 MNpegenbl gonyckaemon AoNOAHUTENbHON abCoNMTHON NOrPeLIHOCTN aHanm-
3aTopa npu uamepeHun CNa, BbI3BaHHOM U3MEHEHUEM TemnepaTypbl OKpYXatoLero Bos-
ayxa, Ha kaxable £ 10 °C ot HopmanbHon (20 + 5) °C B npegenax paboyero ananasoHa
TeMnepatyp ot nnoc 5 go nnoc 50 °C, mkr/am3:
— 10 MHOMKATOPY . ..vernenenentneeeeeaeee e e e e e aeeeaeaaeaeneneneneneneaan + (0,01 + 0,035Cna);

— 110 TOKOBOMY BBIXOMY ...vveeveeeenaennnnnnnns +[(0,01 + 0,0025 Ca”a”) + 0,035Cna).

1.3.7 [ana3oH namepeHu TemnepaTtypbl aHanmsanpyemon cpepl aHanusartopa, °C
...................................................................................................... o1 0 go nntoc 50.
1.3.8 MNpegenbl gonyckaemMon OCHOBHOW abCOMOTHOM MOrpeLLIHOCTM aHanua3aTopa
npy M3MepeHun TemnepaTtypbl aHaNUM3npyemMon cpedbl Npyu TemnepaType OKpyXatoLero
BO3OYXA (20 £ 5) OC, OC ..ttt e e e eas +0,3.
1.3.9 lNMpegenebl gonyckaemMon SOMNONHUTENbHOW abCOoNOTHOM NOrPEeLLUHOCTU aHanu-
3aTopa Npu U3MepeHUn TemnepaTypbl, BbI3BAHHON M3MEHEHNEM TeMNepaTypbl OKpy>Kato-
Lero Bo3ayxa, Ha kaxable £ 10 °C ot HopmanbHou (20 + 5) °C B npegenax paboyero gua-
nasoHa Temnepatyp oT Ntoc 5 40 NNC 50 °C, °C i, +0,1.
1.3.10 nana3soH namepeHuin Cna npeobpasosartens, MKr/aMs ........ ot 0,01 go 1000.
1.3.11 MNpepgenbl gonyckaeMon OCHOBHOM abCOMNTHOM NOrpeLLHocTy npeobpasoBa-
Tena npu namepeHun Cna Npy TemnepaType aHanuanpyemon cpefbl (25,0 £ 0,2) °C n tem-
nepaType okpyxatowiero Bo3ayxa (20 = 5) °C, MKI/AMS...........ccceeeeeee.. 1 (0,003 + 0,025Cna).
1.3.12 MNpepenbl JonyckaeMon NOrpeLLHoCT TemnepaTypHON KoMneHcauun npeob-
pasoBatens npu wuamepeHun Cna B gumanasoHe ot nmwoc 10 go nmoc 40 °C,
KT LIV e e et + (0,006 + 0,05Cna).
1.3.13 NMpegenebl gonyckaemMon JONOAHUTENBHON abCoMOTHOM NOrpeLLHOCTM NPeob-
pasoBaTens npu namepeHun Cna, BbI3BAHHOW M3MEHEHUeM TemnepaTypbl OKpyXatoLiero
BO3ayxa, Ha kaxable £ 10 °C ot HopmanbHon (20 + 5) °C B npegenax paboyero gnanasoHa
TemnepaTyp oT nmtoc 500 nnoc 50 °C, MKI/AMS ........oooveeecieeecvee e +(0,0015 + 0,025Cna).
1.3.14 MNpepenbl gonyckaemon 4OononHUTENbHON abCONOTHOM NOrpeLLHOCTM NPeob-
pasoBaTens npu namepeHun Cna, BbI3BaHHON BAUSIHUEM COMPOTMBIEHUS B LiEENW HaTpue-
BOro anektpoga v B uenun pH-anektpoaa, Ha kaxable 500 MOm B Anana3oHe M3MeHeHus

conpoTtusneHns ot 0 10 1000 MOM, MKI/AMS ..........ccoeeeeveeeeceeeenne.. +(0,00075 + 0,0125Cna).
1.3.15 CtabunbHoCTb NokasaHun npeobpasoBartens npu namepeHnn Cna Npu Bpe-
MeHM HenpepbIBHOW pa60Tb| He MeHee 24 Y He Xyxe,
MKr/om3:............ + (0,003 + 0,025Cnsa).
1 3 16 BpeMFI nporpeBa npe06paaoBaTenﬂ n yCTaHOBJ'IeHI/IFI TENMoBOro paBHOBE-
(o3 s Y 171 S IR A (=Y 10 ) 1 (=1 N 15.
1.3.17 Bpemsa ycTtaHOBRNeHNS BbIXOAHbLIX CUrHanNoB (NokasaHun) npeobpasoBaTtens,
Lo B TS YN 070 1 1= 10.

1.3.18 CocTosiHMe Bbixoga namepeHHoro 3HavyeHuss Cna 3a npeernbl 3anporpammMmm-
POBaHHOIo AnanasoHa U3MepeHUn N0 TOKOBOMY BbIxoAy nNnbo TemnepaTypbl 3a npeaensl
AnanasoHa U3MepeHun conpoBoOXaaeTcs:

— BKkntoveHnem nigukatopa «NNEPEMPY3KA» 1 3BykoBOro curHana;

— cpabaTbiBaHUEM pene neperpysok;

— MWUraHMeMm Ha 3KpaHe nHamkatopa Hagnucn «Cna» nnbo «°Cy.

1.3.19 CocTosiHMe BbIxO4a M3MEPEHHOro 3HavyeHnst CNa 32 HVKHIOK MW BEPXHIOH
yCTaBKy COMpPOBOXAaeTCsA:

— MOSIBMIEHMEM Ha 3KpaHe OAHOro U3 CUMBOJIOB « E » NMbo « E »;
— cpabaTbiBaHNMEM pene yCTaBOK.
1.3.20 AHanusaTtop ocyulecTtensieT obmeH nHgpopmaumen no nHtepdency RS-485.
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1.4 Cocmas u3sdenus

CocTtaB aHanusartopa npueeeH B Tabnuue 1.6.
Tabnuua 1.6

NcnonHenne MAPK-

HanmeHoBaHue

brnok npeobpasoBatenbHbIN (LLMTOBOE MCNOMHEHNE)

brnok npeobpasoBaTenbHbIN (HACTEHHOE UCMOSTHEHME)
M'mgponanens M1-1002T

NcTouHuk nutanua UM-1002

Kabenb coeanHutenbHbin K1002.5

Komnnekt moHTaxHbIX Yactenn BP37.03.000

KomnnekT nHctpymeHTa un npuHagnexHocten BP49.05.000
Komnnekt MoHTaxHbIX Yacten BP49.06.000

YcnoBHble 0603HaAYeHUsA: ® — BXOAUT B COCTaB; © — HEe BXOAWUT B COCTaB.

o|o|o|o|o|e|0|e|1002T

ole|e|e|e|e|e|o|1002T/1

o|o|o|o|e|e|0|e|1002T/36

ocle|le|e|e|e|e|oc]1002T/1/36

1.5 Ycmpoiucmeo u npuHuyun pabomasi
1.5.1 O6bwume ceegeHns 06 aHanusaTope

BHewHunn Bng aHanusatopa mncnosiHeHmss MAPK-1002T — Ha pucyHke 1.1.

AHanusartop npeacraBnseT cobor AByxXKaHanbHbIM CTaLNOHAPHbIN N3MEPUTENBHbIN
npubop, COCTOALLMI N3 CReayoLLmMX OCHOBHbIX YacTewu:

— 6noka npeobpasoBaTeNbHOr0 HACTEHHOIO UMW LLMTOBOIO UCNOSTHEHUS;

— rmuaponaHenu NM-1002T;

— uctoyHuka nutaHus UM-1002.
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K 6rioky npeobpasoBaTenibHOMY C MOMOLLbIO pa3beMHbIX Kabenen noacoeanHaeTCs
rmgponaHens M1-1002T.

M'mpponaHenb MoXeT BbITb yaaneHa ot 6noka npeobpasoBaTenibHOrO Ha paccTos-
HMe 0o 5 M ¢ nomowlbto kabens coegmHutensHoro K1002.5 nu6o go 100 m ¢ nomoulbo
kabens coeguHuTensHoro K1002.L.

K 6rnoky aBTOMaTn4eckoro 403MpoOBaHNS, YCTAHOBIIEHHOMY Ha LUTE rmaponaHeny,
nogcoeanHseTca NCTOMHUK nuTaHusa MIM-1002 ¢ BbixogHbIM HanpshkeHnem (24 + 1) B.

NcTtounuk nutanmna UIM-1002 moxeT ObiTb yaaneH oT rugponaHeny Ha paccTtosiHme
00 5 M.

N3mepeHHble 3HadYeHnst Cna M TemnepaTypbl BbIBOAATCS Ha akpaH rpadmyeckoro XKK
nHaukaTopa (B ganbHenwem nHgukaTtop). Npy 9TOM BO3MOXHbI PEXMMbI MHAUKALUK 3HA-
YEeHUN, N3MEPEHHbIX B MEPBOM, BTOPOM KaHanax unvm ogqHOBPEMEHHON MHOVKALMK 3Ha4Ye-
HUN B NEPBOM 1 BTOPOM KaHanax.

Mo KaxxgoMy KaHany uaMepeHuin B aHanuM3aTope MMeeTcs BbIXO4HOM TOK B Anana-
3oHax ot 0 go 5 MA, ot 4 no 20 MA, a Takke gononHutenbHo oT 0 go 20 MA. HmxHasA
(0 nn6o 4 mA) 1 BepxHas (5 nnbo 20 MA) rpaHuLbl Anana3oHa BbIXOOHOMO TOKa COOTBeT-
CTBYIOT 3HAYEHUSIM Ha4vana 1 KoHua 3anporpaMMupoBaHHOro nogavanasoHa U3mMepeHun
CnNa (MO BbIXOQHOMY TOKY).

1.5.2 MpuHuun paboTtbl aHanusaTopa

B ocHoBy paboTbl aHann3aTopa nonoXKeH NOTEHUNOMETPUYECKNA METO U3MEPEHMS
aKTUBHOCTU MOHOB HaTpua (CNa) KOHTPONMPYEMOro pacTBopa.

OnekTpoaHas cuctema npu NOrpy>XeHUn B KOHTPONMPYyEMbI pacTBOp pas3BuBaET
O[C, NnnHenHo 3aBUCALLYIO OT 3Ha4YeHus pNa.

Curnan (3[C) c anekTpogHOM CUCTEMbI U CUrHAN C gatyvka TemnepaTypbl noaa-
IOTCS Ha MU3MepuTernbHbIN NpeobpasoBaTenb, COCTOAWMNM U3 Broka ycunutena n 6noka
npeobpasoBartenbHoro. B 6noke ycunutens curHanbl yCUnuBaroTca 1 npeobpasyotcsa B
undpoByto hopmy 1 Yepes kabernb NOCTynatT Ha Bxod 6roka npeobpasoBaTenbHOrO.

N3mepeHHoe 3HaveHne J3[0C aneKkTpogHOM CUCTEMbI B aHanM3aTope nepecynTbiBa-
eTcsa B 3HadeHne Cna C y4eTOM TemnepaTypbl KOHTPOMPYEMOro pacTBopa, T.e. BbIMOMHS-
eTcs aBToOMaTnyeckass TepMOKOMMNEHCaUNS, KOTopasi KoMNeHcupyeT nameHenune 34C anek-
TPO4HOWN CUCTEMBbI.

1.5.3 CocTaBHble YacTu aHanmsaTopa
1.5.3.1 briok npeobpasoBaTerbHbIN

Bnok npeobpasoBaTenbHbIi NPON3BOANT NpeobpaszoBaHNe CUTHAMOB OT 3N1IEKTPOA-
HOW CUCTEMbI, UHONKALMIO pe3yrbTaToOB U3MEPEHMI HA 3KpaHe MHAumKaTopa, npeobpaso-
BaHWe pe3ynbTaToB U3MEPEHUIN B BbIXOAHOW TOK, yNpaBfeHne «CYXnMm» KOHTakTamun pene
n obmeH nHpopmarmen no nHtepdency RS-485.

Bnok npeobpasoBaTtesbHbI OCYLLECTBNSET OTOOpaXeHne pesynbTaTtoB U3MepPEHU
C paspeLuaroLlen cnocobHOCTbIO B COOTBETCTBMM C Tabnuuen 1.7.

lMuTaHme 6Gnoka npeobpas3oBaTeflbHOrO OCYLLUECTBMASETCA OT CeTU MNepeMeHHOro
Toka 220 B, 50 'y nn6o 36 B, 50 Ny (B 3aBMCUMOCTM OT UCMOSNTHEHMS).
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Tabnuuya 1.7
WHanumpyemebliin EanHnua [nanasoH PaspeliatoLasn
napameTp N3MepeHun MHANKaLUK CNocobHOCTb
I o1 0,0 0o 99,9 0,1
ot 100 go 999 1
ot 1,00 no 9,99 0,01
Cn mr/gm® ot 10,0 mo 99,9 0,1
2 oT 100 go 999 1
ot 1,00 oo 9,99 0,01
r/om® ot 10,0 #o 99,9 0,1
ot 100 go 999 1
pNa - oT — 9,99 no 9,99 0,01
o0C mB ot — 1000 go 1000 1
Temnepatypa °C ot 0,0 5o 99,9 0,1

BHewHun Bng 6noka npeobpasoBaTtenbHOro (Ha npumepe WUTOBOrO UCNONTHEHNS)
nokasaH Ha pucyHkax 1.2 n 1.3.

Ha nepegHen naHenn 6rnoka npeobpasoBaTefibHOro pacnosioXeHbl:

— 9KpaH vHAukaTtopa, npeaHasHavyeHHbIM ANg UHAUKAUUN M3MEPEHHbIX 3HAYEHUN
Cna, pNa, 3[1C n TemnepaTtypbl, pexxumMoB paboTbl aHanu3aTopa, a Takke Ans paboTbl €
9KPaHHLIMU MEHIO;

\Y = U4
— KHOTMKa « ;O; » ANna OTKNHYEeHUA 1N BKIIOYEeHUA NoaACBETKU SKpaHa NHOUKATOpPAa,

— KHOMKM «G», «P AN nepeaBuXeHUs NO CTPOKaM MEHIO B PEXUME KOHTPOMA U
N3MEHEeHUs NapaMeTpoB U A5l UBMEHEHWSI NAapaMeTPOB HACTPONKY;

— kHonka «KAHAIl» ona naMeHeHus pexunma vHamkauum (ogHoro kaHana nuobo
obounx kaHanoB), a Takke ANs HeKoTopbix onepauun B pexxume MEHIO;

_ Knonka « MEHIO

BBO[,
HWS NapameTpoB) U NOATBEPXAEHUS BbIOPaHHbIX NPU NPOrpaMMUpoOBaHUM BENNYMH U pe-
Xumos paboThl;

- nepekntoyatens «CETb» ons BKIOYEHMS U BbIKNIOYEHNA NnTaHUsA 6rioka npeob-
pa3oBaTesibHOro;

- cBeToBou nHaukaTop «CETby, 3eneHoro useTa, 4ns MHANKauum BKITKOYEHUS Nn-
TaHnga 6noka npeobpasoBaTenbHOro;

- ceetoBou nugukatop «MEPEFPY3KA», kpacHoro useTta, ang MHAMKaUum cocro-
AHUSA Neperpyskn 3anporpaMMmpoBaHHbIX Anana3oHOB U3MEPEHUI U BbIXO4a U3MeEpPEH-
HOro 3HayYeHnsa TemnepaTtypbl 3a Npegensl guana3oHa.

Ha 3agHein naHenu 6noka npeobpa3oBaTenbHOro LWMTOBOro UCMOSTHEHNS B COOTBET-
cTBuM C pucyHkom 1.3 (Ha npumepe aHanmusatopa mncnonHenmss MAPK-1002) n Ha HWxHeNn
naHenu 6rnoka npeobpasoBaTesibHOr0O HACTEHHOrO UCMOSTIHEHUS B COOTBETCTBUMU C PUCYH-
kom 1.4 (Ha npumepe aHanu3atopa ncrnonHeHna MAPK-1002/1) pacnonoXeHsbl:

- paBa pasbema «ATHYUK A» n «AATHUK B» ana nogkntoveHns rmgponaHenemn K
6roky npeobpasoBaTenbHOMY Yepes kabenb COeANHUTESbHbLIN;

- pa3bem «TOKOBbIU BbIXOO, CUTHANU3ALUA, RS-485» ons noaxnioyeHus
aHanusaTopa K BHELWHeMY YCTPOWUCTBY;

» And BXoaa B MEHHO (BKJ'I}O‘-leHI/IFI pexnma KOHTpond n namMeHe-

- Knemma «
BaTeslbHOMY;

- repMeTun4HbIn kabenbHbI BBOA ceTeBoro kabens «~220 B 50 Ny 10 B-A» nu6o
«~36 B 50 'y 10 B-A» (B 3aBMCMMOCTM OT UCMNOSTHEHMSI aHanu3aTopa).

» ONSA NOAKMIOYEHNs 3alUMTHOrO 3a3emneHus K 6roky npeobpaso-
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1.5.3.2 TwupponaHens M-1002T

BrewHun Bug rugponanenu M-1002T nokasaH — Ha pucyHke 1.5.
'mopaenuyeckasa cxema rugponaHenu M-1002T npu npoBeaeHUN N3MepeHui no-
KasaHa Ha pucyHke 1.6.
AHanuampyemas cpefa (BOAHbIN pacTBop) OT Npo60oTOopHMKA NOCTYNaeT B S4ENKY
NPOTOYHYH, COCTOSILLYIO U3:
a) ctabunuaaTtopa noToka, NnpeaHasHa4YeHHOro Ans:
- cTabvnmnsaumm noToka 1 yaaneHust n3bbITOYHOro KONMYeCcTBa aHanmampyemom
cpeabl (BOAHOro pacteopa);
— MeXaHMYeCKOM OYMCTKN aHanM3npyemMoro pacteopa;
6) cMecuTenNbHOM S4enkKn, NpeaHasHa4YeHHON ons:
— HacblLWeHNa aHannanpyemon cpeabl (BOAHOMO pacteopa) napamu nogilenadm-
BalOLLEro peareHTa;
- pasmelleHns gaTumka Temnepartypsbl;
B) M3AMEPUTENBHOMN SYEnKN, NnpeaHasHa4YeHHOW Ans:
- pasmMmelleHus HaTpMeBOoro anekTpoda n pH-anekTpoaa;
- NpoBeaEeHUS USMEPEHNN;
- MHAMKauuKM pacxoja aHanuampyemoun cpefpbl (BOAHOro pacTtsopa) B U3Mepu-
TESIbHOM AYeNnKe.
Mapbl noawenaynBaoLero peareHTa NogalTCs B CMECUTENbHYI S4Yelrky Ans no-
BblLLeHNs pH aHanuanpyemoro pacreopa.
PerynupoBaHue ypoBHA O03MPOBaHWA MNoALlenavmBalolLlero peareHta npounssBo-
ANTCSA C NOMOLLBIO YCTPONCTBA aBTOMATUYECKOro JO3UPOBAHWS, COCTOSALLEIO U3:
— komnpeccopa K-1002T;
— 6Bnoka aBTomaTu4deckoro gosmposanna 6A-1002T;
— paTtydmka nposogumocTtun [I1-1002.



Komnpeccop
K-1002T

Briok aBTOMaTMyeckoro
[031POBaHMUS
BAO-1002T

JaTtymk
Temnepatypbl

pH-anekTpoa

HaTpueBbin
anekTpoa

Ayenka npoToyHasa

Tpybka NMBX CT-18
4,0x1,5; L =1000 mm
(modeodsuwas)

[laTynk NpoBOAMMOCTM
ar-1002

Tpybka NMBX CT-18
@16,0x2,0; L =500 mm
(criusHas)

EmkocTb
KOHTPONbHOIo pacteopa

WHaukaTop

pacxoda

PucyHok 1.5 — ludponarens T1-1002T
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AHanusnpyemas cpega 6
(BOAHBIN pacTBop) 7 8 9 10
| o o0 d o
A2 A3
1 2 3 4 . . U -

Bttt itbat bttt

YcnoBHble 0603Ha4YeHus:

A1 — auyerka npoToyHas; A2 — cmecuTenbHaa a4einka;

A3 — nameputenbHasa a4enka;

1 — ctrabunuaartop noToka; 2 — PuUnbTp (CUHTEMNOH); 3 — 3aXuUM;

4 — xunknep; 5 — cocya Ansa noglienadmBatoLLero peareHta (ammmnaka, oMmM3onponu-
namMmuHa nubo anatunamMmuHa);

6 — komnpeccop (K-1002T); 7 — gatymk TemnepaTtypsbl;

8 — patumk nposogmnmocTu ArM-1002; 9 — HaTpmneBbIN ANEKTPOL;

10 — pH-anekTpoa; 11 — uHankaTop pacxoaa.

PucyHok 1.6

BHewHunn Bug 6noka ycunutensa nokasaH Ha pucyHke 1.7.

BHewHnn Bng 6noka aBTomaTnU4eCcKoro o3mpoBaHms (B ganbHenwem — BAJ]) noka-
3aH Ha pucyHke 1.8.

Ha nepegHen naHenn BAL B COOTBETCTBMM C pUCYHKOM 1.8a pacrnonoxeHsbl:

— 9KpaH nHamnkaTopa;

— KHOMKW ynpaBneHus;

— CBETOBbl€ UHOUKATOPLI;

— kntoy-Bbikntovatens « BJIOKMPOBKA» anst orpaHnyeHunsi HeCaHKLMOHUPOBAHHOM
MaHUNYNALMM KHONKaMu ynpasrieHnsa Ha nuueson naHenu BAL.

Ha HwxHeln nosepxHocTn BAL B coOTBETCTBMM C puUCyHKOM 1.86 pacnonoXeHbl
pasbeMbl ANA NOAKITHOYEHUS:

— komnpeccopa K-1002T;

— OBnoka ycunutens;

— paTyuka nposogumoctm [OM-1002;

— uctoyHuka nutanusa UM-1002.
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Pasbem nutaHusa u
nepegavn gaHHbIX

Pasbem ans

/ﬁ Kabene nopkniouenus
Pasbem onopHoro
anekTpoaa
Pasbem Pasbem MNpoBsoAa
HaTpWeBoro pH-anekTpoaa 3a3eMrneHus
anekTpoaa

JaTtuumk
TemnepaTtypbl

PucyHok 1.7 = briok ycunumensi
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OkpaH
nHankaTopa

Kntou-
BblKItoMaTeNb KHonku
ynpaBsneHus

a — lNepedHsis naHersnb

Pasbem

(surka PCr10TB) Pasbem \
ANA NOAKMIOYEHNA  nna nogknioYeHns Pa3zbeM
komnpeccopa 6noka ycunutens Pagbem
patanka nposopuoca (2472 PCT4TE)
ANS NOAKITIOYEHNS
An-1002 IAM-1002
6 — Bud cHusy

PucyHok 1.8 — briok aemomamuyeckoeo do3uposaHusi BAL]
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BALl Nnpon3BOaUT MHAMKALMIO 3HAYEHUS YCTaBKM PEryNIMPOBaHNS B YCNOBHbIX eau-
HULax.
HasHauyeHune kHonok BA[l cooTBeTcTBYET Tabnuue 1.8.

Tabnuua 1.8

N3o6paxeHne Bpems
Has3nauyeHune kHonku
KHOMKMU yaepxaHus, ¢

N3meHeHne 3HauyeHns ycTaBku
B pexvnme «YCTABKA x»

MepekntoveHne pexnma paboTbl:
PEXUM «PABOTA», «KOCTAHOBKA» Bonee 0,5
nnbo «YCTABKA x»

BkntoyeHne nubo
oTknoveHne bA

HasHauyeHune cBeToBbIX MHAMKaTopoB BA/L cooTBeTcTBYET Tabnuue 1.9.

Tabnuua 1.9

CseToBOM MHAUKATOP HasHaueHue LiseT
«PABOTA» Mugunkauna pexnma «PABOTA»
«OCTAHOBKA» Mugunkauma pexnma « OCTAHOBKA»
«YCTABKA x» Mugunkauna pexnma «YCTABKA x» 3 -
eneHbin
WHavkauun paboTbl HarpesaTtens,
«HAI'PEB» YCTaHOBNEHHOIO B COCyae C

noALwenaynBaoLLMM peareHToOM

NHavkaums HegonycTMMOro CHUXKEHUS

«NWCTOLWEHUE
PEAFEHTA» KOHLIEHTpauumM noaLuenaymBatoLLero
peareHTa
MHaukauunsa HapyLleHnsa HopMarbHOM KpacHbin
«HAPYLUEHUE paboTbl yCTPOMCTBa aBTOMATUYECKOrO
PErYJIMPOBAHUA» 0031pOoBaHUS NapoB nogwenaymsaroLwero pea-
reHTa

1.5.3.3 WcToyHuk nutaHus UM-1002

Cxema coeanHeHun nctodHmnka nutanmna UM-1002 npmesegeHa Ha pucyHke 1.9.
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PoseTka PCATB Posetka PCATB

CeTeBoe nuTaHue LUens |[GWG]| +U S
~220B,50 Ny Kout. |3 | 4| 2] 1 o o
A A 43
o o
" KpacH. | CuH. ~Cun.  [~~Kopuu.
| Y — (BMA CO CTOPOHBI
KoHT. | 5 6 1 2 3 4 NanKkn KOHTaKTOB)
Uenb | L N .y +U

NcToyHuk nutanma NM-1002

PucyHok 1.9 — Cxema coeduHeHul ucmoyHuka numaHusi NIM-1002

BHewHun Bug nctoyHuka nutaHusa UM-1002 nokasaH Ha pucyHke 1.10.

Kabenb ceTeBon MpoBog
L=15m coeaAVHNTENbHbIN
L=5wm

Pa3sbem
(poseTka PC4TB)
ansa nogknoyeHns kK BA

PucyHok 1.10 — BHewHul eud ucmoyHuka numaHus UlM-1002

Kabenb ceTeBou:

11 171 E= T e 1o T=Y 1 = TR 1,5;
— KOJTMYECTBO XWUI N HOMUHAITBHOE CEUYEHUE, MM ... eeeeeeeeeeeeaans 3x0,75;
— MNPEOETIBHBIN TOK, A ottt et ettt et e e et et e eaaaeaeaeaaaaaas 10;
— HOMMWHanbHOE HanpsXeHue NepemMeHHOro ToKa, B ... ... 220.
MpoBog coeanHUTENBHbIN:

a1 17 o= T = o 1=Y 1 < TR T 5;

— KOJIM4eCTBO XUl 1 HOMUHalIbHOE ce4YeHune, MM? e 2x0,75.
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1.6 Mapkupoeka

1.6.1 MapkupoBka cocTaBHbIX YacTen aHanmaatopa cootseTcTByeT [OCT 26828-86.

1.6.2 brnok npeobpasoBaTenbHbIv

1.6.2.1 Ha nepegHen naHenn 6noka npeobpasoBaTenbHOro HaHECEHO:

HanMeHOBaHNe aHanmna3atopa un TOBaprIIZ 3HaK;
HanMeHoBaHWe CTpPaHbI-U3rotoBUTENA.

1.6.2.2 Ha 3agHen naHenu 6noka npeobpasoBaTenibHOro WMTOBOIO UCMOSIHEHUS U
Ha HWXHeN noBepxHOCTN Brnoka npeobpasoBaTeribHOrO HaCTEHHOrO WUCMOSIHEHUSA YKper-
neHa Tabnuyka, Ha KOTOPON HAHECEHbI:

TOBaprIf/’I 3HaK N HanmeHoBaHME NPeanpuATUA-M3roToBUTENA,
€ONHbIN 3HaK o6pau.|,eH|/|;| npoaykKunn Ha pbiHKE EBpa3I/IIZCKOFO OKOHOMNYECKOIro

3HaK yTBEpPXOEeHUs TUNa;
HavMMeHoBaHVe ¥ YCNoBHOe 0603HaYeHe aHann3aTopa;

3aBOJCKOVM HOMEp aHanu3aTopa 1 rog Bbinycka;

perucTpaLmoHHbI Homep B FocyaapCTBEHHOM PeecTpe CPeacTB U3MEPEHUIA;
NHTepBan mMexay noBepkamu;

HOMMHanNbHOE 3HAaYEHME HaNPSPKEHNS ANEKTPUYECKOTO NMUTaHUS;

ycrnoBHoe 0603HayYeHre poaa 3MeKTPMYEeCcKoro Toka 1 HoMMHanbHas YyactoTa ne-

PEMEHHOIO TOKA,

CUMBOIT « @ », 0603HavarLWwmin KnemMmmy 3alllMTHOro 3a3eMsieHud.

1.6.2.3 Ha BokoBon noBepxHOCTM Grioka npeobpasoBaTesibHOro WUTOBOrO MCMNOs-
HEHUS N Ha HUXXHEN NOBEPXHOCTU Brioka npeobpasoBaTenbHOr0 HACTEHHOMO UCMNOSTHEHMS
yKpenneHa rapaHtunHaga nnomba.

1.6.3 N'mpgponaHenb

1.6.3.1 Ha wwute rugponaHenu ykpenneHa Tabnuyka, Ha KOTOPON HaHECEHBI:

TOBapPHbIN 3HaK U HAaUMEHOoBaHWe NpeanpUATUA-U3roTOBUTENS;
HaMMeHOBaHMe U YCroBHOEe 0003HaYeHne rugponaHen;
3aBOACKOV HOMEp rMaponaHenu 1 rog Bbinycka;

CMBOIbI « @ », 0003HavaLWme 3aXUM 1 BUHT 3aLLUTHOIO 3a3eMITEHUS.

1.6.3.2 Ha nepeaHern naHenu 6noka aBTomaTtnyeckoro fosmposaHua (ganee bA[L)
HaHECEeHbI:

TOBapHbI 3HaK 1 HAUMEHOBaHWE NPeANpPUATUSA-U3rOTOBUTENS;
HanmeHoBaHue BA[;
MapKMpOBKa, YKa3biBaroLwas yHKUMOHANbHOE Ha3Ha4YeHne pa3beMOB.

1.6.3.3 Ha kopnyce BALl ykpenneHa Tabnuyka, Ha KOTOPOW HaHECEHbI:

ycnoBHoe o603HaveHne bAL;
3aBogckon Homep BAL v roa Bbinycka.

1.6.3.4 Ha nepegHen naHenu 6noka ycunutensi HaHeCeHb!:

TOBapHbI 3HaK 1 HAUMEHOBaHWE NPeanpPUATUSA-U3roTOBUTENS;
HanMeHOBaHMe N ycrioBHoe 0603HaveHne 6roka yeunurens;

— MapKMUpOBKa, yKa3biBaroLlad (byHKLI,I/IOHaJ'IbHoe Ha3Ha4YeHne pa3beMOB.

1.6.3.5 Ha HmxHeln noBepxHOCTM Bnoka ycunutensa HaHeceH CUMBON « @ », 060-
3HAYaloLLNA BUHT 3aLUUTHOMO 3a3eMMEeHUS.
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1.6.3.6 Ha kopnyce uctoyHmka nutanms UIM-1002 ykpenneHa Tabnuyka, Ha KOTOPON
HaHeCeHbI:

— TOBapHbIN 3HAK 1 HAMMEHOBaHWe NPeanpPUATUS-N3roToBUTENS;

— HaMmeHoBaHue 1 YCroBHOE 0603HaYeHNe NCTOYHNKA NMUTaHUS;

— 3aBOACKOW HOMEpP UCTOYHMKA NUTAHUS U rOf BbINyCKa;

— HOMMWHarnbHble 3HAYEeHUS NEepPeMEHHOro (BXoAdALero) U NOCTOSIHHOMO (BbIXOAS-
LLIEro) HanpsXXeHus:.

1.6.3.7 Ha kopnyce gaTynka npoBOAUMOCTN HAaHECEHbI:

— ycnoBHoe 0603HavyeHWe gaTtymka NpoBOAMMOCTH;

— 3aBOACKOW HOMEpP AaT4yMka NPOBOAMMOCTM U rof, Bbinycka.

1.6.3.8 Ha kabene gatymka TemnepaTypbl ykpenneHa Tabnuyka, Ha KOTOpon HaHe-
CeHbl 3aBOACKON HOMEP W rof Bbinycka.

1.6.3.9 Ha auenke NnpoToYHON yKpenneHbl Tabnnykn, Ha KOTOPbIX HAHECEHBDI:

— MapKUpoBKa, yKasbliBaroLwasa PyHKUMOHANbHOE Ha3Ha4YeHne LWTyLepoB.;

— MecCTa YCTaHOBKM 3NEeKTPOAO0B.

1.6.3.10 Ha komnpeccope K-1002T ykpenneHa Tabnuyka, Ha KOTOPOW HAHECEHbI:

— TOBapHbIN 3HAK 1 HAMMEHOBaHWe NPeanpUATUA-U3roToBUTENS;

— HaMmeHoBaHue 1 yCrioBHOe 0603HavYeHne Komnpeccopa;

— 3aBOACKOWM HOMEpP KoOMMpeccopa W rog Bbinycka.

1.6.3.11 lNapaHTuninHas nnomba HaHeceHa Ha:

— komnpeccop K-1002T;

— BAL-1002T;

— OBnok ycunutens.

1.6.4 TpaHcnopTHas MapkupoBKa

1.6.4.1 Ha TpaHcnopTHon Tape (Kopobke) HakneeHa aTukeTKa, cogepxallas Hanme-
HoBaHWe N 0603Ha4YeHne aHanuaaTopa, AaTy ynakoBKW, TOBapHbIN 3HaK, TenedoHbl, agpec
N HaMMeHoBaHWe NpeanpUATUA-U3roTOBUTENS.

1.6.4.2 Ha TpaHcnopTHon Tape (kopobke) HaHeCeHbl MaHWUMNYMSUMOHHbIE 3HaKW:
«Xpynkoe. OctopoxHo», «bepeub oT Bnarny», «Bepx» n «[lpegensl Temnepatypbl» No
FOCT 14192-96.

1.7 Ynakoeka

1.7.1 YnakoBka obecneymBaeT COXpaHAEeMOCTb aHann3aTopa npu TpaHcnopTMpoBa-
HUN N XPaHEHWN.

1.7.2 o 3awmTe aHanusatopa OT KIMMaTU4eCKMX OakTOpoB BHELLHEN cpeabl yna-
koBka nmeet kaTeroputo KY-1 no FOCT 23170-78.

1.7.3 Ynakoska cootBeTcTByeT TpeboaHuam FOCT 9.014-78 ana rpynnel nsgenun lI:

— BapuaHT BPEMEHHOW NPOTMBOKOPPO3MOHHON 3awmnTbl B3-0;

— BapuaHT BHYTPEHHEN ynakoBkn BY-4.

1.7.4 B oTAenbHble NONUATUNEHOBbLIE NAKeTbl YKaabiBaTCS:

— 6nok npeobpasoBaTenbHbIN;

— rmgpornaHens;

— WUCTOYHUK nuTaHma UM-1002;

— KOMIMMEKTbI 3arnacHbIX YacTewu;

— KOMMAEKTbl MOHTaXHbIX YacTew;

— KOMMAEKTbl MHCTPYMEHTA U NPUHAANEXHOCTEN;

— PYKOBOACTBO MO 3KCMyaTaumm, nacrnopT 1 ynakoBovHasi BEAOMOCTb.
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1.7.5 YnakoBka kabens coeguHutenoHoro K1002.5 cooTtBeTcTBYET TpeboBaHUAM
FOCT 18690-2012.

1.7.6 CocTaBHble YacTu aHanu3aTopa YKrnaablBaloTCA B KAPTOHHYK KOPOOKY € Mno-
criegyroLwen ee 3aKnenkon NonMMepHON NMKON NEHTON. AnekTpoapl B cOope C KpbilKamm
BP49.02.204, wanbamn BP43.02.003 n konbuamun BP43.02.004 yknagbiBatoTCsl B KAPTOH-
Hble KOPOOKN NPON3BOAMTENS SNEKTPOAOB.

1.7.7 CBO6OOHOE NpPOCTPaAHCTBO B KOPOOKe 3anofHAeTCss amMOpTM3auMOHHbIM
MaTepuarnom.

1.7.8 Cpok coxpaHseMoCcTn [0
aHanusaTopa.

1.7.9 MNepeynakoBblBaHWe aHanu3aTopa NPOBOAUTLCS B Criydyae obHapyxeHus fe-
heKTOB ynakoBKKW Npyv OCMOTPax B NPOLLECCe XPaHEHNS UK NO NCTEYEHUM CPOKa COXPaHsi-
eMOCTN J0 nepeynakoBbIBaHUS.

1.7.10 lNo cornacoBaHuio ¢ 3aKa34yMKoM AOMyCcKaeTCsa NPUMEHSTb ApYyrme Buabl KOH-
cepBaLM 1 YNaKoBKMU.

nepeynakoBbiBaHUSI pPaBEH CPOKY CryxObl

1.8 Cpedcmea usmepeHul, UHCMpPyMeHm u rnpuHaodsiexHocmu

[na akcnnyaTauuMuM aHanu3atopa OOMNONHUTENbHO TpebykTca cpeacTBa u3mepe-
HUW, UHCTPYMEHT U NPUHAASEXHOCTU, NpeacTaBneHHble B Tabnuue 1.13, He Bxoadwme B
KOMMMEKT NOCTaBKM aHanuaaTopa.

Tabnuua 1.10

HavnmeHoBaHwue TexHunyeckne Konnye- HasHauyeHune
cpeacTea XapaKTepUCTUKN CTBO, LUT.
TepmomeTp [nana3oH namepeHunmn [NpurotoBneHune
naboparopHbIi oT muHyc 50 go nntoc 300 °C. ] KOHTPONbHbIX
3NeKTpoHHbIN J1T-300 MorpelHoCcTb U3MepeHui pacTBOpPOB
1 0,05 °C.
Becbl nabopatopHble [nanas3oH B3BeLLMBaHWUS
3nekTpoHHble B1502 ot 0,5 00 1500 . 1
MorpelHOCTb B3BELLMBAHMSA
He 6onee + 30 mr
TepmocTtar [dnanasoH perynnpoBaHus
XWOKOCTHbIN Temnepartypsl oT nntoc 10
TXX-TC-01/26 o nnoc 100 °C. 1
MorpelwHoCTb NogaepXaHus
Temnepartypbl He 6onee + 0,1 °C.
MepHas konba FOCT 1770-74 1000 cm?® 3 MpurotoBneHne
2-1000-2 KOHTPOSbHbIX
MepHas konba FOCT 1770-74 1000 cm?, class B 1 pacTBopoB
nnacrmaccoBas
MNuneTtka 2-1-2-1 FOCT 29227-91 1 cm®, ]
norpewHoctb + 0,01 cm®
MuneTka 2-1-2-5 FOCT 29227-91 5 cm®, ]
norpewHocTb + 0,05 cm®
MuneTka 2-2-50 FOCT 29169-91 50 cm?®, ]
norpeluHocTtb + 0,1 cm®
CrangapT-TuTpbl MOCT 8.135-2004, MpagympoBka
Ond NpUroToBrieHNd pH 1,65; 9,18. pH-anekTpona
06pa3suoBbIX
BydepHbIX pacTBOpOB -
2-ro paspsga
Ha 06bem 1000 cm®
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[NpodomkeHue mabnuubl 1.10

HanmeHoBaHune TexHn4yeckne Konnue- HasHauyeHune
cpedcTea XapaKTEPUCTUKM CTBO, LUT.
HaTtpun xnopucrbli FOCT 4233-77, X.M. - pagyvpoBka
AMMMak BOOHbIN FOCT 24147-80, oc. 4. 23-5 — aHanunsatopa
HdumnsonponunamuH (8.03646.2500), MERCK - Nno KOHLEHTpaLmm
Ans CUHTEe3a WOHOB HaTpws,
OuaTtunamuH CAS No: 109-89-7 - npurotosrieHne
Bopa ounwieHHas OCT 34-70-953.2-88 - KOHTPOIbHBIX pac-
TBOPOB

NMpumeyaHue— [lonyckaetcs NPUMEHeEHNe APYrMx CPeacTB U3MEPEHUI, MMEIOLLNX
aHamnornyHble Unu ny4yume XxapakTepuUcTUKN.

2 ICMNOJIb3OBAHUE NO HASHAYEHUIO

2.1 SkcnnyamauyuoHHbIe o2paHUYeHuUs

2.1.1 CobniogaTtb paboune ycrnoBus akcnnyaTaumm n TpeboBaHns K aHanmanpyemomn
cpege.

2.1.2 Obeperatb OT ygapoB 6nok npeobpasoBaTterbHbIA, 3NEKTpoabl U rmgpona-
Henu, Tak Kak B UX KOHCTPYKLMM NCMNONb30BaHbl XpPYNkne matepunanol.

2.1.3 U3beratb HaxaTua kHoMok 6noka npeobpasoBaTternbHoro n BA[ ocTpbiMun
npeameTamum.

2.1.4 He ponyckatb uamepeHue Cna, pNa u Temnepartypbl B pacTBopax, cogepxa-
LLMX PTOPMCTOBOAOPOAHYIO KUCMOTY UMW ee COoNu 1 BellecTBa, obpasyrolme ocagkm u
NSEHKM Ha NOBEPXHOCTU ANEKTPOAOB, a TakkKe aKCnyaTauusa n XxpaHeHue 3NeKTpoaoB, He-
3aMNOJSTHEHHbIX 3NEKTPOSIUTOM.

BHUMAHUE: HE [OOMYCKATb XPAHEHUE HATPUEBbIX J3JIEKTPOOOB B
«CYXOM» BUAE, Tak kak anekTpoAbl NOJITHOCTbLIO TEPAIOT CBOU XapaKTEPUCTUKU NMPU
MX BbiCcyluMBaHuu!

2.1.5Mpn TpaHCnOpTMpPOBaHMM 4YYyBCTBUTENbHAas YacTb HATPUEBbLIX 3NEKTPOOOB
AO0ImKHA ObITb 3aKpbiTa 3aLLUMTHBIM KOMMAYKOM C pacTBOPOM HaTpus TeTpabopata (bypbl)
5 %.

2.2 Yka3aHue mep 6e3onacHocmu

2.2.1 bnok npeobpasoBaTerbHbIN AOMKEH ObITb YCTAHOBNEH B MECTE, HE 3aTPyLHS-
OLLEM OTKMNIOYEHME ero OT CeTU NUTaHKUA.

2.2.2 K pabote ¢ aHann3aTopoM AOMyCKaeTCHa nepcoHarn, n3yuYmBLLMA PYKOBOACTBO
Nno 3Kcnryatauuu n gencreyowme mepbl 6e3onacHoCcT npy pabote ¢ XMMUYECKMMN pac-
TBOpaMU, a TaKKe MMerLmnI Aonyck K paboTte ¢ anekTpoyctaHoBkamu o 1000 B.

BHUMAHUE: 3AMNPELWLAETCA paboTa ¢ aHanu3aTopoM npu CHATbIX KpbIlKax
Kopnyca 6noka npeobpasoBaTenibHOro u uctouHuka nutauumsa UMN-1002, a Takke npwm
OTCYTCTBUM 3a3eMneHus 6roka npeobpasoBaTesibHOro U rugponaHenu!
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2.2.3 dneKkTpunyeckne uenn, oCcyLeCcTBNAOLWMNE BHELLIHME NOAKIIOYEHNE K pasbeMy
«TOKOBbIU BbIX0O, CUTHANU3ALUA, RS-485», 1OMmKHbI BbiTb BbINOMHEHb! 3KPaHU-
poBaHHbIM Kabenem nnbo nposogamu, pacnonNoXeHHbIMU B MPOBOAALLNX KabenbHbIX Xe-
nobax unu B kabeneroHax.

2.2.4 MNpun paboTe aHanusaTopa B KA4eCTBE peareHToOB MCMNONb3yeTCca AUM30nponu-
NaMuH, guaTunammH nnbo ammuak. AumsonponunaMmmH n AM3aTUNamMuH SBRSKTCS eaKMMN
NerkoBoCNIaMeHsILWNUMUCA XUAKOCTAMU. pyn HOpManbHOM MPUMEHeHUU aHanusaTtopa
(korga obecneveH HenpepbIBHbIA NOTOK NPO6LI Yepe3 AYEenKy NPOTOYHYK M CBOBOAHbLIN
cnue Npobbl N3 S4ENKN NPOTOYHOW) BbIAENEHNE peareHTa B BO34yX paboyen 30Hbl OTCYT-
cTBYyeT.

2.2.5 3anonHeHne cocyaa noAllenaynsaromnmMm peareHToOM Npon3BOANTb B BbITSX-
HOM wwkadyy. Mpn aTom crnegyeT NPUMEHATb Mepbl NPEAOCTOPOXKHOCTM U MHANBUAYASbHbIE
cpeacTBa 3awWwuTbl Npu paboTe ¢ eAKMMN NErkoBOCNIaMeHSLWUMUCH XUAKOCTSAMN B COOT-
BETCTBMM C TUMNOBbLIMM OTpacnesbiMnm HopMamu. He pgonyckaTtb nonagaHve peareHTta
BHYTPb OpraHu3ama, Ha KOXy 1 B rnasa.

2.2.6 MNomeweHne, roe HaxoguTca paboTatowias rmaponaHens, JOMMKHO ObiTb 060-
pyaoBaHO HeNpepbIBHO AENCTBYOLWEN NPUTOYHO-BbLITSXXHOW BEHTUSSLNEN.

2.3 lModzomoeka aHanuzamopa Kk pabome
2.3.1 MNony4eHne aHanusatopa

Mpw nonyyYeHun aHanusaTopa criedyeT BCKPbITb YNakoBKY, MPOBEPUTb KOMIMIEKT-
HOCTb 1 y6eauTbCs B COXPAHHOCTU YNakoBaHHbIX U3OENU.

Mocne npebbiBaHMA aHanM3aTopa Ha XONo4HOM BO34yxe HEOOX0AMMO BblaepkaTb
€ro Npu KOMHaTHOW TemnepaType He MeHee 2 4, Nocre Yero MOXHO NPUCTYNUTb K Noaro-
TOBKe aHanusaTopa k pabore.

2.3.2 NoaroTtoBka 6noka npeobpasoBaTenbHOro
2.3.2.1 YcraHoBka bnoka npeobpa3oBaTenbHOro

YcTtaHoBuUTb Br0OK NnpeobpasoBaTenbHbl B MECTE, HE 3aTPYAHSOLWEM OTKIIOYEHNE
€ro oT CeTu NUTaHus.

PacnonoxeHune n pasmep oTBepcTUn Ans kpenneHus 6roka npeobpasoBaTenbHOro
LLIMTOBOrO UCMOSHEHNS B LUNTE — B COOTBETCTBUM C PUCYHKOM 2.1.

Bnok npeobGpasoBaTenbHbIi aHanu3aTopa LUTOBOIO MCMOSIHEHUSI YCTAHOBUTbL C
BHYTPEHHEN CTOPOHbI WuTa. Haknagky, BXOAsLy B KOMMIEKT MOHTaXHbIX YacTen
BP49.06.000, yctaHOBUTL C NMLEBOW CTOPOHbI LLNTA B COOTBETCTBUN C PUCYHKOM 2.2.
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PucyHok 2.1 — PacrionioxeHue u pasmep omeepcmuui 05151 KperneHust
610ka npeobpazosameribHO20 WUMOB8020 UCIMOIHEHUS 8 Lume

Brnok npeobpa3oBaTtenbHbIi
LLIUTOBOrO UCMOMHEHMS

~~Tanka M5

M5x8 LLIMT c oTBEpCTUSIMM

Ond KpenneHuna

Haknapgka

PucyHok 2.2 — YcmaHoeka 6rioka rpeobpasoeamersibHO20 WUMmogo20 UCMOTHEHUS
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[ns kpenneHus 6noka npeobpaszoBaTenbHOro Ha wuTe (TONWWHOM 40 3 MM) MOXHO
BOCMNOJIb30BaTbCHA BUHTaAMU M5x8 ¢ rankamu, BXoAALWMMM B KOMMIEKT MOHTaXHbIX YacTen

BP49.06.000.
PacnonoxeHve n pasmep OTBEPCTUI AN KpenneHust 6rnoka npeobpasoBaTeribHOro

HaCTEHHOIo UCMOJIHEHNA Ha BepTMKaHbHOVI NOBEPXHOCTN — B COOTBETCTBMN C PUCYHKOM 2.3.

NMOBEPXHOCTb \

0
BepTtukaneHasa / ©
-

PucyHok 2.3—- PacrionoxeHue u pasmep omeepcmul 05 KpernneHus
6r10ka npeobpazosameribHO20 HACMEHHO20 UCIMOJTHeHUS

KoHcTpykuma 6rnoka npeobpas3oBaTenibHOrO HAaCTEHHOro MCMOSHEHMSA MNO3BOMSET
OCYLLECTBMATb €ro KpensieHMe Ha pasnnyHbiX BEPTUKarbHbIX MOBEPXHOCTSX, MO3TOMY Kpe-
neXHble U3aenusa B KOMMMNEKT NOCTaBKN HE BXOAAT.

3aszemnuTb Kopnyc 6noka npeobpasoBaTesibHOro MeAHbIM NPOBOAOM XENTOo-3ene-
HOro LBeTa ceyeHneM He MeHee 0,75 MM?2, nogknoYaemMbIM K KnemmMe 3a3eMreHus.

MogBecTtn ceTeBoe NuTaHue (B 3aBUCUMOCTM OT UCMNOJSTHEHUS aHanu3aTopa):

a) ~ 220 B, 50 4 ¢ nOMOLLBIO MOAKNIYEHUS BUKN K LUTENCENBbHOM po3eTke C 3a-
3eMISOLWMM KOHTAKTOM;

0) ~ 36 B, 50 'y ¢ nomMoLbI0 NOAKMYEHUS K KOHTaKTaM ceTeBOoro kabensi:

— NpOoBOf KpacHoro useta — asa;
— MpOBO[ CUHETO LiBETa — HyNeBOW NPOBOA;
— NPOBOJ, XXENTO-3eNeHOoro LUBeTa — 3a3eMreHune.

2.3.2.2 BHewHne nogkntoyeHnst bnoka npeobpasoBaTenbHOro

BHUMAHUE: MoaknioyeHne BHELWHUX YCTPOUCTB K GNIOKy npeobpasoBaTterb-
HOMY NPOU3BOAUTL NPU OTKITFOYEHHOM NMUTAHUU BHELWHUX YCTPOUCTB MU Bnoka npe-
ob6pasoBaTenbHoro!

BHewHne nogkntoyeHus k 6noky npeobpasoBaTenibHOMY NPOU3BOAATCS K pasbemy
«TOKOBbIU BbIXOd, CUTHAJTU3ALIUA, RS-485» c ucnonb3oBaHvem posetkn PC19TB
C KOXXYXOM, BXOASLLEN B KOMMNMEKT MOHTaxHbIX Yacten BP37.03.000.
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[nsa BHelwwHero nogknoyveHns K 6noky npeobpasoBaTeribHOMY cnegyer:

— CHATb MNaCTMACCOBYIO 3arnyLKy ¢ pasbema « TOKOBbIA BbIX0O4, CUTHANU-
3ALUUA, RS-485»;

— pasobpaTtb po3etky PC19TB B COOTBETCTBUM C PUCYHKOM 2.4 a;

— NpunNasTb KOHTaKTbl B COOTBETCTBMM C PUCYHKOM 2.46 1 Tabnuuen 2.1.

Koy pasbe
(nokasaH ycrnoBHoO)

76 5 4
12 11 10 9 8

16 15 14 13
19 18 17

PoseTka

PC19TB
KoHTakThbl

Koxyx

["anka

a — KoHcmpykuyusi posemku 6 — Bud co cmopoHbI nauku
KOHmMaKkmos

PucyHok 2.4 — Pozemka PC19TB ¢ Koxyxom

Tabnuya 2.1
KOHT. BbixogHow curHan Llenb BHeluHee nogkntoyeHne
1 Pene
2 «neperpyska»
7 McnonHuTteneHoe
Kanan A -
8 Pene YCTPOWCTBO
12 «yCcTaBKa»
13
3 Pene
4 «neperpyska»
16 VcnonHutenesHoe
Kanan B -
17 Pene YCTPOUCTBO
18 «yCTaBKa»
19
5 BbixogHom Kanan A (+)
6 TOK Kanan A (-)
9 Kanan B (+) Peructpupytouee
6 Kanan B (-) YCTPOWCTBO,
11 SG (curHanbHas 3emns) KOMMbIOTEP
14 MopTt RS-485 DAT+ (JaHHble +)
15 DAT- (daHHble —)
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Ru

Llenb KOHT.
Kanan A (+) 5
Kanan A, B (-) 6
Kanan B (+) 9

Ru

—

PucyHok 2.5 — Cxema noOkrtoyeHuUsi 8HeWHeU Hazpy3Ku
Kk koHmakmam pasvema « TOKOBbIU BbIXO4»

BHUMAHMUE: ina doopMMpoBaHUs BbIXOAHOTO CUrHana — TOKOBOro BbIXOAQ,
NoAKIloYeHne BHELUHero MCTOYHMKA NUTaHUMA K KOHTakTtam pasbema «TOKOBbIU
BbiXoAd, CUTHAIMU3ALIUA, RS-485» HE TPEBYETCA n HEQOMYCTUMO!

B aunanasoHe ot 4 pgo 20 MA BHewHss Harpy3ka Ru He porkHa npeBblwaTb
500 Owm, B gnana3oHe ot 0 o 5 MA — 2 KOm.
3aMblKaHME «CyXMX» KOHTaKTOB perie «neperpyska» u pene «ycraBka» NpoucxoauT
B COOTBETCTBUM C Tabnuuen 2.2.

Tabnuya 2.2
KoHTponupyemsblii KaHnan 3HauyeHune Homepa KOHTaKTOB,
napameTp KOHTpONMpyemoro poseTkn PC19TB,
napameTpa Mexay KOTopbiMY 3a-
MbIKaeTcs uenb
M3mepeHHoe 3HaveHne A BbIXOZ 3a npeaensbl
Cna, MKr/am?® 3anporpaMmMupoBaHHOro ana-
nasoHa nsmepeHun
N3mepeHHoe 3HauveHne pNa
1
M3mepeHHoe 3HaveHne 5 |
3acC, mB
MN3mepeHHoe 3HayeHne
TemnepaTtypsbl, °C
MN3mepeHHoe 3HayeHne B BbIXOA 3a npegensl
Cna, MKr/am® 3anporpaMmMMpOBaHHOro ana-
M3mepeHHoe 3HavyeHre pNa nasoHa namepeHum 3
M3mepeHHoe 3HaveHne |
S0C, vB 4
M3mepeHHoe 3HaveHne
TemnepaTtypsl, °C
M3mepeHHoe 3HaveHne A MeHee 3Ha4YeHNda yCTaBKu
Cna, MKr/om?® MIN 7 :l
8
N3mepeHHoe 3HaveHne pNa bornee 3Ha4YeHnst ycTaBku
MAX 12 |- ]
13
M3mepeHHoe 3HaveHne B MeHee 3Ha4YeHuUs YCTaBKu
Cna, Mkr/om® MIN 16 - |
17
N3mepeHHoe 3HaveHne Gonee 3Ha4YeHus1 ycTaBKu 18 -
pNa MAX |
19
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M3meHeHne napameTpoB yCTaBOK NPOU3BOAUTCSH B COOTBETCTBMM C M. 2.6.3.
MakcumarbHbIi KOMMYTUPYeMbIn ToK 150 MA nNpu NOCTOAHHOM UMW NEPEMEHHOM
HanpsxkeHun 36 B.

2.3.2.3 TNoaKmnioyeHne BHELWHNX YCTPOCTB K 650Ky npeobpasoBaTenbHOMY € 1CNonb3oBaHneM brioka
knemm BP51.04.000

Bbnok knemm BP51.04.000, nocTtaBnsiemMbint No OTAENbHON 3adBKe, NpeacTaBieH Ha
pucyHke 2.6.

MoakntoueHne 6noka Knemm ocyLLecTBAsieTcs ¢ noMoLbto po3eTkn PC19TB k pasb-
emy «TOKOBbI/ BbIXOA, CUTHANU3ALUA, RS-485» 6r10ka npeobpa3osaTternbHoro.

[MoAaKnoYeHNA BHELLHMX YCTPOMCTB K 610Ky KneMm Npon3BOAnTb B COOTBETCTBUM C
aTukeTkomn BP51.04.0003T.

Kpbliwka Kabenb

3arnywka
4 wr.

KabenbHbii BBog MGB12
4 wr. PoseTtka PC19TB

PucyHok 2.6 — briok kniemm BP51.04.000

2.3.3 lNoaroToBka rmgponaHenmu
2.3.3.1 YcTaHoBka rugponaHenu

YcTtaHoBUTL rugponaHerns B ygobHoM mecTte B6nn3n npobooTbopHuka.

PacnonoxeHne n pasmep OTBEPCTUM OIS KPEnneHus ruaponaHeny — B COOTBET-
CTBUW C PUCYHKOM 2.7.

3aseMnuTb WMT rmgponaHenu MeaHbiM NPOBOLOM XXENTO-3eNeHoro LBeTa ceye-

HMeMm He meHee 0,75 MM?, NOAKNIoYaEMbIM K 3aXKUMY « @ ».
CoegunHntb 6nok ycunutensa ¢ 6nokom npeobpasoBaTenibHbIM Kabenem coeguHu-
TenbHbiM K1002.5, BXogsLwmm B KOMNNEKT nocTtaBku, nnbo kabenem K1002.L.
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380

BepTukanbHas
NOBEPXHOCTb

PucyHok 2.7 — PacrnionoxeHue u pasmep omeepcmuli 05151 KpernmneHusi 2udpornaHenu

2.3.3.2 MNoarotoBka aNeKTPOA0B

[MoaroToBKy K yCTaHOBKE 3MeKTpoaoB NPON3BOANTL B COOTBETCTBUM C PUCYHKOM 2.8.

[ns aToro:

— MOArOTOBUTb HaTPUEBbIN 3NEKTPOA M pH-3anekTpod B COOTBETCTBUM C Macrnop-
TaMW Ha NPUMEHSEMbIE ANEKTPOAbI;

— YCTAHOBUTb A5 KaXXA0ro 3feKTpoaa pacCToAHNE OT HUXKHErO Kpasi anekTpoaa oo
konbua BP43.02.004 npnbnuantensHo paBHbiM 30 MM;

— un3Bneyb Kpblwkn BP49.02.203-02 13 s4enkn NpoTOYHON.

I1pumeyaHue—PekomeHayeTca coxpaHuTb Kpblwkn BP49.02.203-02 ansa nocneayto-
LLEero Ncnosnib30BaHNA NPy XpaHEeHUN U TPAHCMOPTUPOBAHUM aHanu3aTtopa.
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QnekTpoa

Kpblwka
BP49.02.204

LLanba

BP43.02.003
Konbuo
BP43.02.004
8 \j"
P Kpblika Aueika
Y @ BP49.02.203-02 MPOTOYHAS

PucyHok 2.8 — Nodzomoeka K ycrmaHoeKe 351eKmpo0o8

YcTaHOBUTL 3NeKkTpodbl B AYENKY MPOTOYHYKO B COOTBETCTBUM C PUCYHKOM 2.9
N 3aTaHYTb Kpbiwkn BP49.02.204 ¢ nomolubto kntova BP49.02.971, BxogsLwwero B KOMMMAEKT
NnocTaBKW.

H-anekTpo,
p poA_____ <

HaTpueBbin
anekTpoa —

KpbiLka
BP49.02.204 Kritoy

BP49.02.971

Ayenka
nNpoToYHas

PucyHok 2.9 — PacrionoxeHue Hampuegoao u pH-anekmpodos
8 sYeliKke npPomoYyHoU (MecmHbil 8ud)

MogcoeauHnTb pas3beM HaTpueBoro anektpoga k pasbemy «JIEKTPOA pNa»
6noka ycunutens, pasbemM pH-anektpoaa — k pasbemy «JIEKTPO[, pH» B cooTBETCTBMMU
C pycyHkom 2.10.
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MeTannuyeckue 4yacTu pa3beMOB 3aKpbITb 3alMTHbIMU BTynkamu BP49.02.002.

BY-1002 snoka\
Briok

ycunutens bt BbiX
SNEKTPOA,  3NEKTPOA BATYMK T
pNa pH TEMNEPATYPbI =)
\ \
Brynka
3awmTHas m m @
BP49.02.002
\\\
™~

PucyHok 2.10 — PacrionoxeHue emyrioK 3aujumHbiX
Ha pa3bemax Hampuegozo u pH-anekmpodos (MecmHbili 8ud)

[Mocne ycTaHOBKM HATpPMEBOro U pH-3neKkTpoaoB B SA4EKY MPOTOYHY0 ee HeobXxo-
ANMO cpasy Xe 3anofHUTb aHanuanpyemomn cpegon. [1ns atoro Heo6xoanmo:

a) nogcoeanHntb Tpybkm NBX CT-18 B cooTBETCTBMM C pUCYHKOM 2.11;

6) obecneunTb cBOGOAHDLIV CNMB aHaNU3NpyemMoun cpeapbl U3 rmaponaHen;

B) OTKPbITb 3aXMM 1 1 NOAaTb aHanNM3Mpyemylo cpefy B S4erKy NpOTOYHYHO rmapo-
naHenu;

r) 3aKkpbiTb 3aXMM 1 nocne NosBNeHUs aHann3npyemMon cpebl B MHANKaTope pac-
Xo4a rugponaHesnu.



O

Tpy6ka MBX CT-18
Donyrp.4,0x1,5; L = 1000 MM

(nodeoldswas) —
Tpy6ka NBX CT-18
@BHyTp.16,0X2,0; L =500 mm
(criusHas) NHankaTop
pacxoaa

PucyHok 2.11 — 3anonHeHue audponaHenu T1-1002T aHanu3upyemou cpedoli

[lonyckaeTcs 3anonNHUTb S4YErKy NPOTOYHYIO ANCTUNNMPOBaAHHOW BOAOW. [N 3TOro:

a) nogcoeanHuTb TpyOkm NBX CT-18 B COOTBETCTBUMN C PUCYHKOM 2.12;

6) 3anMTb B EMKOCTb KOHTPONBHOIO pacTBopa AUCTUNNIMPOBaHHYIO BOAY;

B) OTKPbITb 3aXnm 1 1 NogaTb AUCTUNNIMPOBAHHYIO BOAY B A4YENKY MPOTOYHYIO rMa-
ponaHenu;

) 3aKpblTb 3aXMM 1 nocne nosiBEHUss AUCTUNNIMPOBAHHOM BOAbl B UHAMKaTOpe
pacxoaa rugponaHenu



3axum 2

3axum 1

Tpy6ka NMBX CT-18
@BHyTp.2,5X1 ,0

Tpy6ka NBX CT-18
@BHyTp.16,0><2,0; L =500 mm
(cnusHas)

NHoukaTop
pacxoaa

Cnus ﬂ

PucyHok 2.12 — 3anosnHeHue eudponaHesnu [T1-1002T ducmunnupogaHHoU 80dou

BHUMAHMUE: MNMpwu 3anonHeHUn NpOTOYHOWN A4YEeNKN AUCTUNIIMPOBAHHON BOAOM
UCKNIOYUTb NEPENOJIHEHUE nHaukaTopa pacxoaa, o6ecneymB cBOOOAHBLIN CNUB
BOoAbI!
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2.3.3.3 3anuBka nofLLenaYmBaroLLEro peareHTa B COCyA

[na 3anvBeku nodLenadmsaroLLero peareHta B cocyf rugponanenu M-1002T B co-
OTBETCTBUW C pUcyHKoM 2.13 cnepyer:

Harpesatenb Tpybka
C KONNakom N3ONSLUNOHHBIM TD0425
Kabenb

Kpblwwka

Cocyg on4a
noJluenaymBaroLLEero peareHta
(6B-1-1000)

PucyHok 2.13 — 3anueka nodwenayusarou,e2o peazeHma
8 cocy0 audponaHenu T1-1002T

— OTBEPHYTb KpbilWy OT rOpSfioBMHbLI COCyaa ANs noAlienadmBalollero peareHTa,
yAepXuBasi HarpesaTtesb OT BpalLeHWs;

— W3BeYb HarpesaTenb;

— W3BrieYb COCyA ANA NoALlenadnBarollero peareHta n3 gepxarens;

— MOMECTUTb COCY[ B BbITSXKHOW LUKad;

— 3anonH1Tb cocy noAllenaYynBaloLLmMm peareHTom B konudecTse 1 am3. B cnyyae
NpPUMEHEHNA B kadyecTBe peareHTa ammuaka BogHoro NOCT 24147-80, oc. 4. 23-5, npu
HeobxogMMocCTK (Npu TemnepaType okpyxatuiero Bo3agyxa Bbiwe 30 °C) pas3baBuTb ero
BOBOE OUCTUNNNMPOBAHHOW BOAOMW;

NMPEOOCTEPEXEHUE: HE JOMYCKATb nonagaHue noglwenadyvBaloLlero pe-
areHTa Ha OKpalleHHble NOBepXHOCTU y3noB ruaponaHenu, bALl n 6noka npeobpa-
30BaTeNIbHOro BO usbexaHue ux noBpexaeHus!

— YCTaHOBUTb COCYyA C noAaLlenavdnsarolinm peareHToM B AepixaTtesb rnaponaHernu;
— YCTaHOBUTb HarpeBaTtesib B COCyA U 3aBEPHYTb KPbILLKY.
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2.3.4 lMoaroToBka nctovHmka nutaHma MUIM-1002

YcTtaHoBUTb UCTOYHUK nuTaHms UIM-1002 B mecTe, He 3aTpyAHAIOLWEM OTKNHYEHNe
ero ot cetn nutanma 220 B, 50 Nu.

PacnonoxeHue 1 paamep 0TBEPCTUI ANSA KpenneHus UctovyHuka nutadms UM-1002
— B COOTBETCTBUM C PUCYHKOM 2.14.

MoacoeanHuTb Kabenb nctovHmka nutaHmsa UM-1002 k pasbemy « == 24 B» BAL.

MNopBectn ceteBoe nutaHue (~ 220 B, 50 '4) ¢ NOMOLLbIO NOAKMIOYEHNSA BUITKN UC-
ToyHuka nutaHma UM-1002 k wtencenbHOW po3eTKe C 3a3eMNAILLMM KOHTaKTOM.

112

BepTtukanoHas
NOBEPXHOCTb

/l
| S

4,5

4 oTB.

PucyHok 2.14 — PacrnionoxeHue u pasmep omeepcmuli 0715l KpernneHus
ucmoyYHuka numanus Ur-1002

2.3.5 lNoaroTtoBka ycTponcTBa 4O3MPOBaHUS peareHTa

Bkntountb BA[, HaxaB KHOMKY « ».

[MpoBepuTb 3Ha4YeHue yctaBkn. [na atoro HaxaTb KHomnky «PEXUM», yoepxmnBas
ee He MeHee 1 c. Ha akpaHe nHgukaTtopa BAL] nossBUTCA 3HaYeHWe yCTaBKu perynmpoBaHns
B YCMOBHbIX €QMHULaxX.

PekomeHayemas yctaBka — B COOTBETCTBMM C Tabnuuen 2.3.

Bpems HenpepbiBHOM paboTbl U HMXKHAS rpaHMua gnana3oHa M3MEPEHNI yKa3aHbl B
Tabnuue 2.3.

MeTponornyeckme xapakTepucTukM aHanuaaTopa, npueeneHHble B n. 1.3, obecne-
YMBAKOTCS NPU NCNOSTb30BaHUM B KAYeCTBE NoALlenadymBaloLLero peareHTa gumsonponuna-
MUHa uUnu guatnnamuHa npu yctaeke perynupoanus 500 eq. C uenbio 3KOHOMUKM noaLLe-
flayMBaloLLErO peareHTa BO3MOXHO CHWXEHME YCTaBKM B COOTBETCTBUM C Tabnuuen 2.3,
npy 3TOM HWXKHASA rpaHuua agnanasoHa namepeHuii Cna aHanm3aTtopoB MOBbILIAETCA.
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Tabnuya 2.3
MoawenavnsatoLmm YcraBka HwxHaa rpaHuua Bpems HenpepbIBHOM
peareHT perynupoBaHus, | AuanasoHa uamepeHuin paboThbl
en. Cna, MKkr/gm® c 1 am® peareHTa, cyT
HumnsonponunamuH 100 0,10 100
anatunamuH ’ 200 0,05 60
500 0,01 20
AMMUEK 70 0,30 60
120 0,14 20

MakcumanbHoe 3Ha4eHne yCcTaBKu Npy NCMorib30BaHMM aMMuaka orpaHUyYeHo 3Have-
Huem 120 en.

M3meHeHne 3Ha4yeHns yCcTaBKkM NPOU3BOAMUTCS, KHOMKaMu «ﬁ», 7 «Oy Ha nepegHen
naHenun BAL] yctaHoBUTb HyXHOe 3HadeHue. KHonkon « PEXXKUM» nepeitu B pexum «PA-
BOTA» u Bbikntounts BA-1002T.

2.4 BknmoveHue 6510ka npeobpa3zoeamesibHO20

[nsa BknoveHnsa 6noka npeobpasoBaTefnibHOro nepesecTu nepekntodatesi «c CETb»
Ha Groke npeobpasoBaTenbHOM B NOSIOXKEHNE « | », NP 3TOM AOSMKEH 3aropeTbCs CBETO-
Bon uHamkatop «CETb» 3eneHoro useta. BkntodeHne 6rnoka npeobpasoBaTenbHOro Tak
e ConpoBOXAaeTCH 3BYKOBbIM CUrHarom.

Ha akpaHe nHgmkaTopa Ha HECKOMbKO CEeKyH NOSABUTCS 3KpaH-3acTaBKa B COOTBET-
CTBUWN C PUCYHKOM 2.15.

[anee aHanusaTop nepengeTt B peXXnum NamepeHun.

000 “B30OP”

MAPK-1002

www.vzornn.ru

PucyHok 2.15

2.5 3KpaHbI usmepeHul

AHanunsaTop MMeeT creayrLume aKpaHbl pexuma U3sMepeHni:
— 9KpaH pexuma n3amepeHui ogHoro KaHana (Hanpumep, kaHana A) B COOTBETCTBUMU

C pycyHkamun 2.16-2.18;
— 9KpaH pexuma nsmepeHni apyx kaHanos (A n B) B cooTBeTCTBUM C pUCyHKOM 2.19,

€CI1 NOOKITIo4YeHbl ABe rmaponaHenu.
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A pNa 5.49

Cna 5.2 ™=
25.0 °C

PucyHok 2.16

A

agc 1 250 vB
25.0 °C

PucyHok 2.18

IN1pume4aHue—YncneHHble 3HaYeHNs1 NnapamMeTpoB Ha pucyHkax 2.16-2.19 moryT ObITb

apyrmmMu.

I'Iepexo,q OT O4HOro 3KPAaHHOIo MeHHK K Apyromy rnpon3sognTcAa nocrenosatesibHbIM

HaxxaTnem kHonku « KAHAJ».

Ha akpaHax nHOnumpyoTcs Ha3BaHus KaHanos (A unu B), namepeHHble 3Ha4yeHus

Cna, pNa, nnn 3[1C, a Takke TemnepaTypbl.

A CNa 24.3 wmkr/igm3

pNa 5.98
25.0 °C

PucyHok 2.17

A 3ac = 1250 vmB

25.0 °C

B/pNa 5.98

25.0 °C

PucyHok 2.19

2.6 OKkpaHbI pexxuMa KOHMpPOoJisi U U3MeHeHUs1 napamMempoe8 HacmpoUuKu

2.6.1 Obwue ceegeHusi o pabote c MEHIO

KOHTpOJ'Ib n N3MeHeHune napamMeTpoB aHann3atopa npon3BogATCA C MNMOMOLUbHO

OKPaHHbIX MEHIO.

Bxog B pexum MEHIO 13 pexnma namepeHun nponsBoamnTCS HaKaTUeM KHOMKU

« MEHIO ».
BBOA
AHanunsaTop nMeeT Tpy 3KPAHHbIX MEHHO:
— MEHIO [A];
— MEHHO [B];
— MEHHO [A] [B].
OkpaHHoe meHio MEHIO [A] nnn MEHIO [B]
oToBpaXkaeT COCTOsIHME WHAMBMAOYyalbHbIX Napa-
METPOB KaHara B COOTBETCTBUU C pucyHKOM 2.20.

A MEHIO
rPAOYNPOBKA
HACTPOMKA
NMAPAMETPbI
PEXWUM: CNa
TOK. BbIXO[: 0-5 mA
PEATEHT: A

» BbIXOA

PucyHok 2.20
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OkpaHHoe MeHio MEHHKO [A] [B] oTobpaxaeT n no3BonsieT N3MeHsTb napameTpsbl
aHanusaTtopa obLme ana obomx kaHanos.

OkpaH meHto MEHIO [A] [B] B cooTtBeT- MEHIO
CTBUM C PUCYHKOM 2.21. A B
NAPOJb: OTKIN
HACTPOUKA RS-485
3BYK: BKI

NO U KOHTP. CYMMbI
TEMNEPATYPA bIll: 33°C
» BbIXOA

PucyHok 2.21

BblgeneHve Heo6xoauMMOro NyHKTa MeH0 NPOoM3BOAUTCS Mapkepom « P ». MNepeme-
LLleHne Mapkepa « »» BBEPX M BHM3 MO 3KPaHY — KHOMKaMu «G», «y.

[Mepexon OT 0QHOMO 3KPAHHOIO MEHIO K APYroMy NPOU3BOANTCS NocneaoBaTenbHbIM
HaxxaTnem kHonkn « KAHAIT».

[ns Bbixoga n3 akpaHoB MEHIO cnefyet yctaHoBuTb Mapkep Ha ctpoky BbIXO[, n
MEHIO .

BBOA

HaXaTb KHOIKY «

2.6.2 lNopsipok Habopa uucnosBbix 3HadyeHun B MEHKO [A]l, MEHIO [B] wu
MEHIO [A] [B]

AHanunsaTop No3BonsieT Npyu He0HBXOANMMOCTU U3MEHSATL YNCIOBbIE 3HAYEHMWS B CTPO-
Kax MeH0 G0 BBOAUTb HOBbIE. TO OTHOCUTCS, HanNpuMep, k pasaenam BbiGopa nporpam-
MUPYEMOTO AnanasoHa M3MEepPEHUiA, BBOAY 3HAYEHUIN YCTAaBOK U MPOYUM.

MepemelleHne no cTpoke BreBo ocywecTtensaeTcs kHonkon « KAHAT.
MEHIO

BBOAO
YBenuyeHne nmbo ymeHblueHre Lmndpbl — KHOMKamMm «G», «>.

».

I'IepemeUJ,eHme Nno CTPOKe BMnpaBoO OCYLLECTBIIAETCA KHOMKOW «

[ns BBOAA NMGO M3MEHEHMS YNCTTOBOTO 3HAYEHMS HY)XKHO:
— YCTaHOBUTb Mapkep « P » Ha HY)XXHYI0 CTPOKY;

— HaXkaTb KHOIKY « ':E;ﬁ ». BygeT muraTb nepsas umgpa;

— KHOMKaMu «G», «&» YCTaHOBUTb 3Ha4YeHne HepBOIZ Lll/ld)pbl;
MEHIO
BBO[

— HaXkaTb KHOIKY « ». BygeT muraTb BTOpasi undpa;

— KHOMKaMu «G», «&» YCTaHOBUTb 3Ha4YeHne BTOpOIZ Ll,l/l(*)pbl;

— HaXaTb KHOIKY « MEHIO
BBO[

». YCTaHOBUTb OCTarbHble LMdpbI.

Mocne ycTtaHOBKM BCeX UMAP 1 eOUHUL, U3MepeHU (korga He ByaeTt muraTb HUM OgHa

LuMdpa) HY>XHO KHOMKamu «ﬁ», «y yCTaHOBUTbL MapKep « P » Ha ApPYrylo CTPOKY U ycTa-
HOBWTb, ecnu TpebyeTcs, BTOpoe 3HaYeHue.
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Mocne ycTaHoBKM BCeX UMp U eanHUL, namepeHnin (korga He ByageT muraTb HYM ogHa

umdpa) HY>KHO KHOMKaMm «ﬁ», «&» yCTaHOBUTb Mapkep «P»» Ha cTpoky BbIXO[M wu
MEHIO
».

BBOMO

HaXaTb KHOIMKY «

2.6.3 Pabota c akpaHHbIM MeHi0o MEHIO [A] 1 MEHIO [B]

» F’PAOYUPOBKA — nyHKT MeH0 npea-
HasHayeH Ans nepexoga B nogmeHto MPALYWU- A FPAOYUPOBKA
POBKA (nn. 3.3.7, 3.3.8). OkpaH — B coOTBET-
CTBUWN C PUCYHKOM 2.22.

rPAOYUPOBKA Na

rPAAYUPOBKA pH

» BbIXO[4
PucyHok 2.22
» HACTPOWMKA - nyHKT MeHI0 npeaHa- .
3HayeH Ans  nepexoga B MOAMEHIO A\ HACTPOUKA
HACTPOWKA. BkpaH — B COOTBETCTBUN C PUCYH-
KoM 2.23. OWAMA30OH CNa

OUAMA30OH pNa

YCTABKM CNa

YCTABKN pNa

YCPEOHEHME: 0 muH
» BbiXoa4

PucyHok 2.23

B ctpoke YCPEOHEHWE M0OXXHO yCTaHOBUTbL BpeMS yCpeaHEeHUS NoKasaHui B ana-
nasoHe ot 0 40 9 MUH.

«OVAMA30OH CNa» - nyHKT NogMEHo
npegHasHayeH Ons nNpocMmoTpa UM M3MEHeHUs A AWANA3OH CNa
npegenos NporpaMmMmMpyemoro gvanasoHa name-
peHut CNa no TOKOBOMY BbIXOAY. QKpaH — B CO- ] 3
OTBETCTBUU C PUCYHKOM 2.24. HASANO: 0 mkriam

KOHELU.: 1000 mkr/am3
» BbIXO[
PucyHok 2.24

MOXXHO YCTaHOBUTb 3HAYEHUS:

— B cTpoke HAYAIO — ot 0 go 9998 mkr/am® (mr/am3, r/am3) ¢ warom 1 mkr/gm3
(mr/om3, r/om3);

— B cTpoke KOHEL - ot 1 go 9999 mkr/am® (mr/am3, r/gm®) ¢ warom 1 mkr/gm3
(mr/am3, r/omd).
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lMocne ycTaHOBKM HEOBXOAMMbIX 3HAYEHNIN YCTAHOBUTL Mapkep « P » Ha cTpoky Bbl-
MEHIO

XO[ v HaxaTb KHOMKY «
BBO[

AnanusaTtop nepeiiget B noamerio HACTPOWKA, 3anoMHMB yCTaHOBMEHHbIE 3Ha-
YeHus.

«OWNAMA30OH pNa» — nNyHKT nogmeHio
npegHasHayeH Ans NpocMoTpa U M3MEHEHUs A
npeaenos NporpaMMmMpyemMoro guanasoHa name-
peHurn pNa no TOKOBOMY BbIxOA4y. OKpaH noa-
MEHIO — B COOTBETCTBUM C PUCYHKOM 2.25.

AOWAMNA3O0H pNa

»HAYANO: 0.00

KOHEL.: 10.00

BbIXOoAa
PucyHok 2.25

MO>HO yCTaHOBWUTb 3HAYEHUS:
— B ctpoke HAYAIO - ot 0,00 go 99,98 ¢ warom 0,01;
— B cTtpoke KOHEL - o1 0,01 go 99,99 ¢ warom 0,01.

«YCTABK CNa» - nyHKT NOAMEHIO
npegHasHayeH onsi NpocMoTpa UNn U3MeHeHUs A YCTABKU CNa
MWUHMMArbHOIO W MaKCUManbHOro 3HaYeHUn
yctaBok CNa. OkpaH — B COOTBETCTBUUN C PUCYH- ] 3
KoM 2.26. MIN: 0 wmkrigm

MAX: 500 wkr/gm®
» BbiXOo[4
PucyHok 2.26

MO>HO YCTaHOBUTb 3HAYEHUS:

— B cTpoke MIN — ot 0 go 9998 mkr/am® (mr/am3, r/am3) ¢ warom 1 mkr/am® (mr/gm3,
r/am3);

— B cTpoke MAX — o1 1 o 9999 mkr/am® (mr/am3, r/am3) ¢ warom 1 mkr/am® (mr/am?,
r/am3).

«YCTABKWM pNa» — nyHKT nogMeHo npea-
Ha3Ha4yeH Ansa NpocMoTpa UM N3MEHEeHUS MUHU- A
ManbHOMO U MaKCUMAaIbHOMO 3HAYEeHWU yCTaBOK
pNa. OkpaH — B COOTBETCTBUN C PUCYHKOM 2.27.

YCTABKMU pNa

MIN: 0.00
MAX: 10.00
» BbIXO[
PucyHok 2.27

MO>HO yCTaHOBUTb 3HAYEHUS:
— B cTtpoke HAYAJIO — o1 0,00 go 99,98 ¢ warom 0,01;
— B ctpoke KOHEL, — o1 0,01 go 99,99 ¢ warom 0,01.
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Mocne ycTaHOBKM HEOOXOAMMbIX 3HAYEHWIA NPEeAENnoB NPorpaMmMupyemblx ananaso-

HOB M3MepeHMVI CNaun pNa MO TOKOBOMY BbiXo4y M MUHUMAITbHbIX N MakCMMallbHbIX 3Ha-
MEHIO »

BBOA
Ananusatop nepeigeT B noameHio HACTPOWKA, 3anoMHMB YCTAHOBMEHHbIE 3Ha-
YeHus.

YEeHWI YCTaBOK YCTAaHOBUTb Mapkep « P » Ha cTpoky BbIXO[ n HaxaTb KHOMKY «

» MAPAMETPbI — nyHKT MeHIo npegHa-

3HayeH Onsa nepexoga B nogmeHio [MAPA-
METPbI. OkpaH — B COOTBETCTBUN C PUCYHKOM A NAPAMETPbI
2.28. rPAOYVPOBKM Na

ANEKTPOO Na
ANEKTPOA pH
NMPOBEPKA bY

» BbIX0O[
PucyHok 2.28
«PAOYWNPOBKWM Na» — nyHKT noameH:o NAPAMETPbI
npegHasHayeH nsa nNpocMoTpa cnmcka rpagyv- A rPAOYUPOBKM Na
POBOK, 3aHECEHHbIX B NaMsATb aHanMsaTopa. 1 TMNog
OkpaH noamenio «'PAJYNPOBKW Na» B 2 TUMN2A 13.08.14
COOTBETCTBUW C PUCYHKOM 2.29. 3 TUMNA 19.11.14
4 TLMAQ 20.12.14
» BbIXO[
PucyHok 2.29
Ha akpaHe nHagnuupyrotcs:
a) HoMep rpagyvpoBku oT 1 0o 4;
6) TN rpagynpoBKMN B COOTBETCTBUN C Tabnuuen 2.4;
B) 4aTa NpOBeAEHNS rpagypOBKMU.
Tabnuya 2.4
MNopglenaymBaroLLmmn Twvn rpagyvpoBku
peareHT TeopeTuyeckas’ OpHoToyeyHas? | TpextoyeyHas?
AMmMak TUMOA TUTMA TUM2A
[vmnsonponunamuH, TUMox ™A TUM2A
AVSTUNAMMH

1 M'pagyunpoBka, paccumTaHHasi No TEOPETUYECKMM (NacnopPTHLIM) AAaHHBIM 3M1EeKTPOAOB.

2 pagyvpoBka, NpeaHasHayYeHHas anst NOACTPOMKN CMELLEHUS U3MepPUTENbHON XapakTepu-
CTUKM.

3 MpagyvpoBka, B KOTOPOW OMOPHLIMU TOYKaMU SIBMNAOTCA UCXOAHasi BoAda ¢ AobGaBneHnem He-
KOTOPOro KONM4YecTBa MOHOB HaTPUsl U NPUrOTOBIIEHHbIE Ha 3TOW BOAe ABa pacTBopa C U3BECT-
HbIM 3Ha4YeHMeM [06aBKN NOHOB HATPUS.

Mpn npoBeaeHUn ovepeHON rpagyupoBKU AaHHble rpagympoBkm Ne 2 yaansatoTcs,
a napamMmeTpbl HOBOW rpagyMpoOBKN 3aHOCATCA B KOHeL, crincka nog Ne 4.



49

[na npocmoTpa napameTpoB rpadyvpoBKu, NMPUMEHAEMON B aHanusaTope, cre-

ayert:
— KHOMKamm «@», «O» YCTaHOBUTbL MapKep « P » Ha rpagympoBky Ne 4;
— HaxaTb KHOMKY « MEHIO
BBOJ

MoaBuTCA 9KpaH napameTpoB rpagyu- FPAOYUPOBKA 4
POBKM B COOTBETCTBUMU C pucyHkoMm 2.30. A S = 100 %

Ha akpaHe wuHaukaTopa oTobpaxatorca Ei = -88 mB
3Ha4eHWs NnapamMeTpbl NocnegHen rpagyvpoBKu:

S — KpyTunsHa anekTpogHon cuctemol B % OUN3OMPOMNUITAMMH
OT HOMMHAMNbHOMO 3HAYeHUs;

pHi n Ei — koopanHaTbl n3onoteHumnarb- ™1
HOW TOYKM 3NEKTPOAHON CUCTEMBI. > BbIXO[, 20.12.14

PucyHok 2.30
«JJIEKTPOL Na» - nyHKT NOAMEH0
npegHasHayeH Ans npocmoTpa napamMeTpoB A Sﬂg KTP%% l;a
- (<]
HaTPUEeBOro afekTpoaa — 3KpaH B COOTBETCTBUM .
C pycyHkom 2.31. Ei = -155wmB
AMMUAK
TUMA
» BbIXO[ 11.01.16
PucyHok 2.31

[nsa Bbixoaa u3 akpaHa B COOTBETCTBUU C PUCYHKOM 2.31 yCTaHOBUTbL Mapkep « P »
Ha cTpoky BbIXO[ 1 HaxaTb KHOMKY « “;E:*g ». [osiIBUTCSA 3KpaH B COOTBETCTBUN C PUCYH-
kom 2.28.

«3JIEKTPOL pH» - nyHKT nogMeHto SMNEKTPOA, pH
npegHasHayeH Ans npocmoTpa napamMeTposB A S = 100 %
pH-anekTpoada no pesynbTatam nocrnegHen ero Ei = -35 mB
rpagyvpoBKu. JKpaH — B COOTBETCTBUUN C PUCYH- pHi = 7.0
kom 2.32.

» BbIXO[ 03.07.14
PucyHok 2.32

Ha akpaHe nHaukatopa oTobpakaroTca 3HaYeHUsa napameTpbl nocnegHen rpagyu-
POBKM:

S — KpyTU3Ha 3NeKTPOaHON cUCTEMbI B % OT HOMUHANBHOIO 3HAYEHWS;

pHi n Ei — koopguHaTtbl n3onoTeHumanbHON TOYKU 3NEeKTPOAHOW CUCTEMDI.
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[ns BbIxo4a M3 aKpaHa B COOTBETCTBMM C PUCYHKOM 2.32 YCTAHOBUTb Mapkep « P »

Ha cTpoky BbIXO[ 1 HaxaTb KHOMKY « “;Eg'g

KoM 2.28.

». MNosiBUTCSA 3KpaH B COOTBETCTBUMN C PUCYH-

«MPOBEPKA BY» — nyHKT nogMeH0 NpedHasHayeH Ans nepexoga B CnyXebHbIn
pPEeXnM, UCMosb3yeMbI NPU NPOBeEpPKe NpeobpasoBaTensi B COOTBETCTBUM C TEXHUYECKUMMU
ycrnosusamun TY 26.51.53-028-39232169-2020 (ngeHTu4Hbl TY 4215-028-39232169-2010).

BHUMAHMUE: MNMpwu npoBeAeHNN U3MEPEHNN ITOT PEXUM He ucnonb3yerca!

» PEXWUM - nyHKT MeHI0 npedHasHadeH ansa nepeknioyeHnsa pexmma naMmepeHunn

N UHAMKaLUK KaHana.

EHiO BbIOMPAETCSt HYXKHBIN PEXUM:
BOA

KHonkamu «G», «&» n «I\;

o «CNa» — pexuvm M3MepeHMrM MacCOBOM KOHLEHTpauumum (akTMBHOCTU) WOHOB
HaTpus;

e «pNa» — pexvm uHamkaumm norapndmMu4ecKoro nokasarens akTMBHOCTU UOHOB
HaTpus;

o «J[C» — pexum nuankaumm 3[C.

» TOK BbIXO/ — nyHKT MeH0 NpegHa3HayeH Ang Bblibopa AnanasoHa BbIXOAHOMO
Toka B AananasoHax ot 0 go 5 MA, ot 4 go 20 mA nnbo ot 0 go 20 MA.

» BblOMpaeTcsa AnanasoH BbIXOA-

MEHIO
MocnepoBaTenbHbIM HaXXaTUEM KHOMKU «
BBO

HOro TOKa.

» PEAIEHT — nyHKT MeH npegHasHa-
YyeH Ana Bblbopa noAlenadvsaroero pea-
reHTa. QKkpaH — B COOTBETCTBUM C PUCYHKOM 2.33.

A PEATEHT

A AMMUAK
a AMn3onrPonmMnAMMH
a ANd3TUNAMUH

> BbIXOA

PucyHok 2.33

D,J'IFI M3MEHEHNA peareHTa yCTaHOBUTb MapKep «P» Ha HYXHYIKO CTPOKY U HaXaTb

KHOIMKY « gs:;) ». By,qu BblaereHa CTpoKa C Bbl6paHHbIM nogLwieniavymnBalolLinm peareHToMm.

Mpu nepexoae B MeHo aHanusatopa bykea («A», «[d») B ctpoke «PEAFEHT» nsmenutcs.

2.6.4 Pabota c akpaHHbIM MeHio MEHIO [A] [B]

» MAPOIJIb — nyHKT MeHI0 NpegHa3HayeH ans orpaHnyeHnst 4oCTyna K U3MeHeHMo
napameTpoB aHanuaartopa.

Ecnu naponb BbikntodeH «MAPOJIb: OTKI», To nepexoq U3 pexunma namepeHuin B
pexum MEHHKO nponcxogut 6e3 3anpoca naponsi.
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Ecnu naponb BkntoveH «MAPOJIb: BKJl», To npu nepexoage u3 pexuma namepeHui
B pexxum MEHIO aHanunsaTop 3anpocut BBECTU Naposib (YMCro «12»).

MosiBUTCA 3KpaH B COOTBETCTBUM C PUCYH-
kom 2.34. BBEOAWUTE MNAPOIJb:
~ -
// | ~N
PucyHok 2.34

Ha akpaHe ByaeT muraTb nepBas ungpa, KoTopyro He06X0ANMO BBECTU.
KHonkamu «G», «@» YCTaHOBUTb 3Ha4YeHne nepeon LMdpbl naponsa «1» u HaxaTb

KHOMKY « “;E:'g ». Ha akpaHe Ha4yHeT muratb BTOpas umdpa.
KHonkamu «@», «» YCTaHOBUTb 3Ha4YeHMe BTOPOW LUnpbl Napons «2» U HaxaTtb
MEHIO .
BBO[

Ecnn naponb BBeAeH npaBusibHo, nossutcs akpaH MEHHO.

Ecnu BBegeH HeBepHbIN Naposnb, TO Mo-
SABUTCS 9KpaH B COOTBETCTBUM C PUCYHKOM 2.35 1 BBEOWUTE NAPOIb:
aHanusaTop nepenaeTt B pexnum namepeHun.

KHOMKY «

11

HEBEPHbIW NMAPOJb !

PucyHok 2.35

» HACTPOWKA RS-485 — nyHKT MeHI0 NpeaHa3HaueH Ans HacTPOoWKu nHTepdennca
RS-485 n npotokona obmeHa ¢ BHELLHUM YCTPONCTBOM. OKpaH — B COOTBETCTBUMN C PUCYH-
kom 2.36.

HACTPOWKA RS-485 HACTPOMKA RS-485
NPOTOKOJ: B3OP MPOTOKOJ: ModBus RTU
AOPEC: 0 ALPEC: 001
CKOPOCTb: 192000 CKOPOCTb: 192000
OAHHbIE: 8 OAHHbIE: 8
YETHOCTb: Hert (N) YETHOCTb: Hert (N)
cTon BuT: 1 cTon BuT: 1
» BbIXOA4 » BbiXO4

a 6
PucyHok 2.36

KHonkamu «G», «&» N« “;::::OI » MOXHO YCTaHOBUTb:

— B cTpoke «[MPOTOKOIJ1» npoTokon obmeHa ¢ BHewwHUM ycTporctBoMm «MoDBuS
RTU» nnn B3OP;
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— B ctpoke «AOPEC:» 3HaueHne oT «1» po «247» (ana npoTtokona obmeHa
«MoDBuUS RTU») n 3HayeHue ot «0» o «99» (ans npotokona obmeHa B3OP);

— B cTpoke « CKOPOCTb:» 3HauyeHue ot «1200» go «115200»;

— B cTpoke «<METHOCTb:» «Het (N)», «YeT. (E)» nnu «Heuvert. (O)»;

— B cTpoke «CTOIM BUT:» 3HayeHue oT «1» nnmn «2».

» 3BYK - nyHKT MeHto NpeaHasHa4YeH anst OTKMYeHUs B criydyae HeobxoammMocTu
3BYKOBOIO CUrHana aBapuUMHOW CUrHanusauum aHanusaTtopa npu NpeBbllLEHUN U3MEPEH-
HbIM 3Ha4YeHneM Cna UM TEMMepaTypbl Npeaenos 3anporpaMMMpoBaHHOIo AvanasoHa ns-
MEPEHUI NO TOKOBOMY BbIXOAY.

» MO U KOHTP.CYMMBbI - nyHKT MeHI0 NpeaHasHaveH ans ngeHtugukaumm gaH-
HbIX MporpamMmMHoro obecneveHuns: o603Ha4YeHMsi, HOMepa BEPCUMM N NPOYUX CBEOEHUN O
nporpaMmmHoM obecneyeHuun.

ITpumedyaHue— B uensax npegorspalleHnsi HECAHKLUMOHMPOBAHHbBIX HACTPOMKA U
BMeLLaTENbCTBA, NPUBOASALLNM K UICKaXXEHWIO pe3yrbTaTOB M3MEPEHNN, NPeaYCMOTPEH TOSBbKO Npo-
CMOTP AaHHbIX NporpaMMHoro obecne4veHus.

» TEMMEPATYPA BI1 - nyHKT MeHI0 NpegHa3HadeH ans nHankaumm tTemneparypsl
BHYTpM Kopnyca 6roka npeobpasoBaTenbHOro.

2.7 lpoeedeHue usmepeHul

CocTaBHble YacTy aHanu3aTopa A0SKHbl BbITb NOArOTOBNEHLI K paboTe B COOTBET-
cTBUK C pasgenamm 2.3.1-2.3.5.

AHanusatop € 3aBoAa-uU3roToBUTENSA NMOCTaBNAETCA OTrpagyMpOBaHHBIM N MOXET
ObITb cpasy 3anyLueH B paboTy.

2.7.1 KOHTpOmb 1 n3aMeHeHne napameTpoB aHanmsaTopa

BkntounTb aHanusatop (6nok npeobpasosatenbHbii U BALL) 1 ybeauTtbes:

— B COOTBETCTBUM NapamMeTpoB aHanuanpyemoun cpeapl n. 1.2.5;

— B NPaBWUNIbHOCTW YCTAaHOBKM NapaMeTpoB aHanm3aTopa 1 pexxmMmoB paboTbl B CO-
OTBETCTBMM C 1. 2.6.

BkntounTb aHann3aTop B COOTBETCTBYHOLUIN PEXMM:

e «CNa» — pexuMm M3MepeHMr MacCoOBOM KOHLEHTpauuMuM (akTMBHOCTW) WOHOB
HaTpus;

e «pNa» — pexum nHamMkaumm norapnmmuyecKkoro nokasartenst akTuBHOCTU MOHOB
HaTpus;

e «30C» — pexum nHamkaummn SC.

IMpumed4aHue - lNpn NogaBneH COMHEHUI B NPaBUIbHOCTM NOKa3aHWin aHanuasaTopa
npv BbINOSIHEHUM U3MEPEHMI, a TaKKe nepen NOBEPKOM NPOBECTN TEXHUYECKOe OBCnyXnBaHve B
COOTBETCTBMM C pasgenom 3.
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2.7.2 [poBeaeHne namMepeHnin Ha NPOTOKE NpW Nnogade aHanusanpyemon cpenbl U3
TexHonormyeckoro Tpybonposoaa

2.7.2.1 lNogrotoBka K M3MePEHUAM

CoeaunHeHus y3noB rmaponaHenu JOSMKHbI COOTBETCTBOBATb PUCYHKY 2.37.

2.7.2.2 lpoBefeHne N3mepeHui

MopaTb aHanuanpyemyto cpedy oT Npo6oOTOOPHMKA. YCTaHOBUTL pacxod aHanmau-
pyemoii cpefbl Yepes ruaponaHens B npeaenax ot 5 o 200 am3/u.

BHUMAHUE: HE OOMNYCKATb NEPEMNOJIHEHUE uHaukaTopa pacxoaa, obec-
ne4ymB cBOOOAHLIN CNIUB aHanNuM3npyemomn cpeabi!

MepexoaHbI Npouecc Npu cTabunbHOM NOTOKE KOHTPONIMPYEMOW BOAbI Npogoska-
eTcq He 6onee 10-15 MuH.

lNMocne okoH4YaHWA nNepexoHoro npouecca nokasaHus nHgukatopa bBA[L moryT Ko-
nebaHus B npegenax = 5 en.

Mpw HopmanbHou paboTte BAL] B suenke NnpOTOYHOM AOMKHO HAbMAATLCS NPOXOXK-
AeHne ny3blpbKOB CMECK Bo3yxa C nofllenadmsaronm peareHTom. Npun oTcyTCcTBUM NYy-
3bIpbKOB crieayeT obpatntbesa K n. 2.11.

Mpn nocTeneHHoOM UCTOLLIEHMM MOALLEeNaYnBaloLLEro peareHTa BKoYaeTcs ero no-
aorpes. OTO MNO3BONSET MCMNOSb30oBaTb NOALLENavYMBaloOWLNA peareHT NpakTUyYecku Ha
100 %.

Mpu BKkNtoYeHun ceeToBbIX MHAnkaTtopoB «ACTOLWWMEHUE PEAFEHTA», «HAPY-
LUEHUE PEINYNIMPOBAHWUA» Ha nepeaHen naHenu BAL cneayeT obpatuteca k n. 2.11.

IlMpume4daHue- lNpu NpekpaweHn nogayn aHannsnpyemon cpeabl ot npobooTbop-
HMKa B SMEVKN MPOTOYHON COXPAHAETCS OCTAaTOYHbI 06BbEM BOAb! 4118 NPeaoTBPaLLEHMS BbiCbIXa-
HWUS1 3NEKTPOLOB.
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NcToYHUMK nuTanms
nr-1002

Obl U3 mexHosioau4yeckoeo mpyborposoda

o

U aHanusupyemot cpe

9

PucyHok 2.37 — CoeduHeHus y3no8 audponaHenu [T1-1002T npu nposedeHuu uamepeHuli
c nodaye

2.7.3 NpoBeaeHne n3MepeHnn aHannanpyemomn cpegbl orpaHn4yeHHoro obrema (B
nabopaTopHbIX YCNOBUSAX)

N3mepeHns aHanmampyemom cpefbl orpaHn4yeHHOro ob6bema MoryT NpoOBOANTLCS:

— C MCMNOJSIb30BaHNEM €MKOCTU KOHTPOSBHOrO pacTBopa;

— Cucnonb3oBaHMeM Komnsiekta ansa otéopa npobsl BP49.02.980, noctaBnsemoro
Mo OTAENbHOW 3asiBKe.

I1p ume4aHu e - lNpoBeaeHre N3MePEHUN aHanNM3npyemMon cpedbl orpaHMYeHHOro obbema
peKoMeHayeTCA A PaCTBOPOB C KOHLIEHTpaLWen NOHOB HaTpus Gonee 1 mkr/ame.
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BHUMAHUE: lMNMpn HeobxoauMmocTn nNpoBeAeHUSs U3MEPEeHUN B pacTBopax C
KOHUEeHTpaumen MoHoB HaTpusa meHee 1 mkr/am® o6pawats OCOBOE BHUMAHUE Ha
YUCTOTY NOCYAbl U COCTABHbIX YacTen KOMMJeKTa Ansa oréopa npobbi!

2.7.3.1 lNpoBefeHne N3MEPEHUI C UCMOSb30BAHMEM EMKOCTM KOHTPOMBHOIO pacTeopa

CoeaunHeHns y3noB ruaponaHeny JOSMKHbI COOTBETCTBOBATb PUCYHKY 2.38.

KOHTPOSBHOro pacTeopa

EmkocTb

PucyHok 2.38 — CoeduHeHusi y3rnoe audponaHenu T1-1002T npu nposedeHuu usamepeHul
C ucnosib308aHUEM eMKOCMU KOHMPOJ/IbHO20 pacmeopa
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3anuTb aHanuMsnpyemylo cpeqy B €eMKOCTb KOHTPOSIbHOrO pacTBopa M OTKPbITb 3a-
Xum 2.

Bkntountb BALl. CHATb nokasaHuda Yepe3 10 MUH ¢ nHamMkaTopa aHanmsaTtopa nmbo
BHELLHEro yCTPOMCTBA, eCinv aHann3aTop K HEMY MOAKITHOYEH.

MuHMManbHbIN 06beM aHanusnmpyemMmon cpepbl AormkeH 6biTb 200 cm® npu pacxoae
20 cM3/MUH.

2.7.3.2 MpoBefeHre N3MepeHUi ¢ Cnonb3oBaHWeM Komnnekta ans otéopa npobel BP49.02.980

YcTaHoBUTb HAacoc M3 komnnekTa gns otéopa npobel BP49.02.980 B cooTBeTCTBUM
C OOKyMeHTOM «WHCTpyKUMS-nacnopT no yCcTaHOBKE M OBCAy>XMBaHWIO nepuctanbtuye-
CKOro Jo3upytoLero Hacoca cepun By».

CoeguHeHns y3noB rvaponaHenu OofmkHbl cootBeTcTBoBath Ans [T1-1002T pu-
CYHKy 2.39.

MpoMbITb Kanunnsap B BOAE OYULIEHHOW AN XMMWYECKOro adHanmsa no
OCT 34-70-953.2-88 (B 06ecconeHHoOM BoAE C HU3KUM COAepXaHUeM HaTpus).

Morpy3nTb Kanunnap B CTakaH C aHanM3npyemomn cpenomn 1 BKNKYMTb Hacoc.

Hacoc nossonseT ycTaHaBnmBaTb NOTOK A0 33 cM3/MUH. MUHUManbHBIA NOTOK Npu
nposeaeHnn namepennii — 20 cm3/mMuH, onTuMarnbHbIn NoTok — 30 cM3/MUH.

Pyykon perynsitopa notoka yCTaHOBUTb HYXHbIA pacxon aHanuanpyemown cpepbl.
3anonHuTb Hacoc u nogknunTb Tpyobky MNBX CT-18, maywyo oT Hacoca, K wWwTyuepy
AYENKN NPOTOYHON.

CHATb yCTaHOBMBLUMECS MOKa3aHUA C MHOMKATopa aHanu3aTopa nnbo BHELUHero
YCTPOMWCTBA, €CNN aHanM3aTop K HEMY MOAKIIOYEH.

lMepen npoBefeHNEM U3MEPEHUIN OPYrOon aHann3npyeMon cpebl NPOMbITb Kanus-
NSap B BOAE OYMLLIEHHOW ANA XMMUYECKOro aHanusa. Ecnm KoHueHTpaumsa NoHOB HaTpus B
aHanuaupyemom cpefe oTnunyaeTcs He bonee, YeMm B ABa pasa, onepawuum NpoOMbIBKU Ka-
nunnsipa Npyu nepexoae oT 04HOM cpefbl K APYron MOXHO UCKIIOYNUTD.

MpumedyaHue- [ONa CHOKEHNA pacxoda NPobbl PEKOMEHAYETCA PEXMM U3MEPEHUI C
npepbiBaHMEM MOTOKA, Tak Kak BpeMsi peakLuy aHanusaTopa onpeaensercs He CTOMbKO CKOPOCTbIO
MoToKa aHanM3npyeMon cpepbl Yepes SYEiKy NPOTOYHYHO, CKOMbKO CKOPOCTLIO peaKLM 3N1eKTPOoOoB.

B aTOM pexnme cHayana ocyLlecTBNAeTCA HeNpepbIBHbIN MPOTOK aHaNM3npyemMom
cpenbl Yepes A4enKy NPOTOYHYI0 B TedeHne 5 MyH. 3a 3To Bpems nponcxoanT obHoBneHne
XWOKOCTU B A4ENKEe NPOTOYHOW C 3reKTpogamu.

[anee cnegyeT Ha 5-7 MWH OCTaHOBUTbL MPOTOK aHaNM3NpyemMon cpefbl, OTKAYUTb
HacoC M NpekpaTuUTb O03UpOoBaHME NofLienadymearollero — Haxartb KHonky « PEXKUM» Ha
BAL (npu aTtom gosmkeH BktounMTbes ceeToBon nHamkatop « OCTAHOBKAY).

OTO MNO3BOMSET 3NEKTpo4aM cpearmpoBaTtb Ha HOBOE 3HAYeHWe KOHLEeHTpauuu
WOHOB HaTpUs B aHanu3anpyemon cpeae. Nocne aToro BKIYMTb HAacoC, BKNHOYNTL SO3UPO-
BaHWe aMMMnaka u yepes 2-3 MMH CHATb YCTAHOBMBLUMECH MOKa3aHWUs C MHAMKaTopa aHa-
nmnsatopa nMbo BHELLHEro yCTPOMCTBA, eCNn aHanmM3aTop K HEMY MNOAKMHOYEH.
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2.8 3aeepweHue pabomsi ¢ aHa/IuU3amopom

2.8.1 MNpun kpaTkOBpEMEHHOM nepepbiBe B paboTe crneayer:

— nepeBecTy nepeknioyatens « CETb » Ha 6noke npeobpasoBaTenbHOM B MOO-
XeHune « O »;

— BbIKMoYNTL BALL, HaXXaB KHOMKY « . » Ha nepeaHen naHenu BAL;
— OTKMOYMTb GnoK npeobpasoBaTenbHbIN U UCTOYHMK NuTaHua UIM-1002 ot ceTtu
nepeMeHHOro Toka (npu HeobxoamMmocTn);

— PYKOBOACTBOBAaTbLCS YKa3aHMSIMWU SKCMyaTauMoHHOW OOKYMEHTaUMn Ha UCnornb-
3yemble 3M1eKTpoapbl.

2.8.2 MNpwn gnutenbHoMm nepepbiBe B paboTte cnenyer:
— MepeKkpbITb Nofavy aHanuM3npyemom cpeapl;

— OTKMOYMTb GnoK npeobpasoBaTenbHbIN U UCTOYHUK NuTaHus UIM-1002 ot ceTtu
nepemMeHHOro TokKa;

— BblkMo4NTb BALl, HaXaB KHOMKY « . » Ha nepeaHen naHenu bAL;
— CNUTb NoALenayYnBaloLmMi peakTMB U3 cocyaa rmaponaHeni;

— PYKOBOACTBOBAaTbLCS YKa3aHMSIMU SKCMyaTauMoHHOM OOKYMEHTaUMM Ha UCnonb-
3yeMble 3M1eKTpoapbl.

2.9 3KkpaHbI npedynpexoeHul

OKpaH NpeaynpexaeHnst B COOTBETCTBUM Na 5.49
C PUCYHKOM 2.40 NOSIBUTCS NPU NPeBbILLEHNN 13- A P '
MepeHHbIM 3HauyeHneM Cna BEPXHEro npeaena

3anporpaMmmMmmnpoBaHHOro gmnarna3oHa V|3mepeHvu7| | MKT
No TOKOBOMY BbIXo4y. — CNa

24.3 °C

PucyHok 2.40

OKpaH npenynpexaeHnss B COOTBETCTBUM CNa
C pUCYHKOM 2.41 NoSBUTCA NpY NPEeBbILLEHNUN U3- A
MEPEHHbIM 3HaYeHneM TemnepaTypbl aHanuM3su-

pyeMou cpefbl BepxHero npegena AunanasoHa 5 9 8
N3MepeHni. pNa [

~ |~

50.7 °C-

24.3 mkr/gm3

PucyHok 2.41
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JKpaH npegynpexaeHus B COOTBETCTBUM
C PUCYHKOM 2.42 NosiBUTCSH, €CIu:

— W3MEepeHHoe 3HayeHue Temnepartypsbl
aHanusnpyemon cpefbl npesblillaeT BepXHUN
npegen gnanasoHa U3aMepeHui;

— n3mepeHHoe 3HavyeHue pNa npeBbilaeT
BEPXHUM npedernt 3anporpaMMmMpoOBaHHOIO aua-
nasoHa U3MepeHui No TOKOBOMY BbIXOAY.

OKpaH npegynpexaeHus B COOTBETCTBUM
C PUCYHKOM 2.43 NOSIBUTCSA MpuU NPEBbILLEHUN N3-
MepeHHbIM 3HadYeHnem J[C npepenoB auana-
30Ha N3MepPEHUN.

OKpaH npefynpexaeHusi B COOTBETCTBUM
C PUCYHKOM 2.44 nosiBUTCS, €Criv nusmepeHHoe
3HaveHne pNa BbIXOOUT 3a BEPXHIOK YCTaBKYy.

OKpaH npegynpexaeHus B COOTBETCTBUM
C pycyHkoMm 2.45 nosiBuTcs, ecrnu:

— B KaHane A namepeHHoe 3Ha4yeHue Cna
BbIXOAUT 33 HMXKHIOK YCTaBKY;

— B kaHane B nsmepeHHoe 3HayeHne pNa
BbIXOAUT 3@ BEPXHIOK YCTaBKY.

_]oNa— 5.98

CNa 24.3 mkr/gm?

A

\

~ |

90.7-°C-

L

I
PucyHok 2.42

A

\'/

—3ACc—

/|\

_1 250 vB
25.7 °C

PucyHok 2.43

CNa 24.3 mkr/gm?®

5.98

24.3 °C

PucyHok 2.44

B
pNa

~ -

/|\

A Cna 3.9
“E-

gl 25.0°C
B/pNa 5.98
_;I\: 25.0°C

PucyHok 2.45

INNpumedyaHue - YvcneHHble 3HadyeHnss Cna, pNa, 3[C, a Takke TemnepaTtypbl Ha
9KpaHax npeaynpexgeHvun aHanusartopa MoryT ObITb ApYrvMU.
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2.10 SkpaHbI HeucripagHocmeu aHanu3lamopa

Mpn nosiBNEHMM 3KpaHOB B COOTBETCTBUM C pucyHkamn 2.46-2.55 cnepyet obpa-
™MmTbca K n. 2.11.

A BHUMAHMUE ! A BHUMAHMUE !
OATYHUK HET CBA3U
HE NMNOOKIKOYEH ! C OATYUKOM !
PucyHok 2.46 PucyHok 2.47
A rPAOYUPOBKA pH A
BHUMAHUE !
OLUMBKA TPAOYUPOBKU ! HET CBA3U
BY®EP HE OIPEQOENEH '! C bAO !
PucyHok 2.48 PucyHok 2.49

Mpn nosiBneHun Ha akpaHe Onoka npeobpasoBaTeNlbHOrO MUralroLMX Hagnucen
«OWNBKA BAL F1», «OLUWMBKA BAL F3», «OLUMBKA BAL F4», «OLUNBKA BAL] F5»,
«OWNBKA BAL F6», « OLLMBKA BAL F9» cnenyeT B pexxmme nHaMKaumMm 0gHOro 13 kaHa-
NOB HaXaTb KHOMKY «@» Ha nepeaHen naHenu 6noka npeobpasoBaTenibHOro A4 Bbi3oBa
3KpaHa onucaHuna owmnbkn BAL.

A OWWMBKA BAO F1 A OWWMBKA BAL F3
OLWUMNBKA TAMATU OLUMBKA YMNPABJIEHUA
OATYHUKA ! HAIPEBA !
> BbIXO[ > BbIXOo[

PucyHok 2.50 PucyHok 2.51
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OWWBKA BAL F4

OWWUBKA BKIOYEHUA

OWWMBKA BALO F5

OWUBKA OTKITIOYEHUA

HAIPEBA ! HAIPEBA !
» BbIXO[ » BbIXO[
PucyHok 2.52 PucyHok 2.53

NMATAHUE BAQL

OWWMBKA BAL F6

OWWBKA BALO F9

CBON TAKTUPOBAHUA !

OTKINKOYEHO !
» BbIXO[ » BbIXO[
PucyHok 2.54 PucyHok 2.55

2.11 Bo3MOXHbIe HeucrnpasHocmu u Memodbl UX ycmpaHeHUs!

2.11.1 XapakTepHble HeNCnpaBHOCTU aHanuaaTopa yu MeToAbl UX YCTPaAHEeHUs npu-

BeaeHbl B Tabnuue 2.5.

Tabnuua 2.5
HewncnpaBHoCTb BeposaTHaga npuyunHa MeToabl ycTpaHeHus
1 bnok npeobpa3oBaTenbHbIl  He | Bbllwnn n3 cTpos ceTeBble | N. 4 PeMOHT B 3aBOACKMX

BKJ1lOHaeTCcA

npeaoxpaHuTenm

yCrnoBuMsIX

2 lNokasaHus Cn; Ha 6rioke npeobpa-
30BaTeNbHOM 3HAYUTENbBHO OTNM4Ya-
l0TCA OT npegnonaraemoro 3Have-
HUSA.

Bbixog 13 cTpos
HaTpPUEeBOro anekTpona

3aMeHUTb HaTpueBbIn
anektpopa (n. 2.11.4.1).
Mocne 3ameHbl NpPoOBECTU
rpagyvwpoBKy MO KOHLEH-
TpauuMnm  WOHOB  HaTpus
(n. 3.3.8).

Bbixog 13 cTpos
pH-anekTpoaa

3ameHunTb pH-anekTpoa
(n.2.11.4.1).

lMocne 3ameHbl
NPOBECTU rpagynpoBKy
pH-anektpoga (n. 3.3.7).

3 Mpu rpagyvpoBke aHanuaartopa no
rpagyvpoBOYHBIM pacTBoOpam Moka-
3aHuS aHanusaTopa NnoyTu He usme-
HAIOTCA NpW nogade K anekTpoaam
rpagyvpoBOYHbLIX PAacTBOPOB C pas-
HbIM 3Ha4YeHneM Cna

HewncnpaBHOCTb OOHOMO
N3 3M1EeKTPOoaoB

3amMeHuUTb anekTpon
(n.2.11.4). lMNMpoeecTn rpagyw-
poBky (n. 3.3.7 unm n. 3.3.8).
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HeuncnpaBHoCTb

BeposTHaa npuynHa

MeToabl ycTpaHeHus

4 NamepeHHOe 3HayeHne Temnepa-
TYpbl aHanM3mMpyemomn cpefbl 3Hauu-
TernbHO OTNMYyaeTcsa OT npegnonarae-
MOro 3Ha4yeHus

Bbixog 13 cTposi
AaTyvka Temneparypbl

n. 4 PemMoHT
B 3aBOACKUX YCITOBUAX

5 He npoucxogut
nogLienadymeaHune
aHanuanpyemowm cpeapl npu
paboTatoLemM KoMnpeccope.
3anax noaLwenadnBaroLLero
reHTa (ammuaka).

BknitoyeHsbl ceeTognoabl BA «Hapy-
WweHne perynupoBaHus», «WcTolle-
Hue peareHTay, «PaboTa» "
«HarpeB».

lMokasaHua Ha nHamkatope BAL me-
Hee «010».

MokasaHus Cns Ha Bnoke
npeobpasoBaTenbHOM

6nm3km kK 0 mxr/am®

pea-

MeperHyTa Tpybka, coean-
HSAOWEeNn KoMMpeccop C
SAYENKON NPOTOYHON

YcTpaHntb nepernb

MoBpexaeHne Tpyoku,
coefuHaAOWeEN  Komnpec-
COp C A4EeNKOMN NPOTOYHON

3ameHuTb Tpybky
(MBX CT-18 Teuyrp.2,5%1,
L =500 mm)

HennotHas nocagka
npobkn Ha cocyq
nolienaynsamomm pea-
reHTOM

3aBepHyTb raiky HakugHyt

MoBpexaeHo KorbLo
YNIOTHUTENBHOE Ha
npobke cocyaa ans
aMmmmnaka

n. 3.3.7. 3ameHnTb

KOMbLO YNIIOTHUTENBbHOE
Ha npobke cocyaa Ansa am-
Muaka

6 MNokasaHus Ha nHamkaTope bA
meHsatoTca ot 10 go 300.

3anax ammuaka.

BkrnitouweH ceetogmon BAl
«HapylweHne perynupoBaHus»

MexaHn4eckoe noBpexae-
HWe cocyga c noawenaym-
BaloLWNM peareHToMm (am-
MUaKoM).

3ameHnTb cocyn (dnakoH
nnacTukoBbIvi 1 amd)

7 MNokasaHus aHanusaTopa

O6pbiB B Kabene nnun ot-

MpoBepuTb U o0GecneynTb

cpeabl Yepes nHauKaTop pacxoaa, Ho
€CTb NepenuB B NeperMBHOM yCTPOWi-
cTBe

HeyCTON4YMBbI CYTCTBME KOHTaKTa B pa3b- | HAAEXHbIN  KOHTAKT  WUnn
eme kabens anekrpoga YyCTpaHUTbL 06pLIB B kabene
8 Het npotoka  aHanusupyemon | 3acopuncsa punbTp n. 3.3.9.2. 3ameHuTb PUnb-

TpyOLWNIA MaTepuan

3acopwurncsa Xuknep
SAYENKM MPOTOYHOMN

n. 3.3.4. MNMpo4ncTnTb Xn-
Krep a4enkm NpoTOYHON

9 MNMoabem ypoBHA (nNepenosiHeHune)
nHaMKaTopa pacxona

HapyLieH oTToK BoAbl
N3 A4erkn NPOTOYHOM

ObecneunTtb cBOOOHbLIN
cnuB BoAbl U3 Tpybkn MNBX
CT-18 Denyrp.16,0x2,0;

L =500 mm

MpeBbiWweH  O0MyCTUMbIN
pacxod  BoAdbl  4epes
AYErKY NPOTOYHYIO

Ob6ecneunTtb pacxop
BoAbl He B6onee 200 am3/y

10 Het npotoka aHanuavpyemoun
cpenpbl Yepes nHAMKaTop pacxoa

He nopaeTtcsa aHanusnpye-
Masi cpega oT npobooT-
OopHMKa

Mopate  aHanuaupyemyto
cpeay oT npobooTOopHMKa

3acopunca punbTp

n. 3.3.9.2. 3ameHunTb
dmnbTpyOWNMn maTtepuan

3acopwurncs Xuknep
AYEeNKN NPOTOYHON

n. 3.3.4. MNpoYncTuUTb Xu-
Knep s4enkn NpoTOYHOWN
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2.11.2 CoobweHnsa o HeMcnpaBHOCTSAX, BbIBOAUMbIE HA 3KpaH MHAukaTopa 6noka
npeobpasoBaTenbHOro, 1 MeToAbl X yCTpaHeHns npuBeaeHbl B Tabnuue 2.6.

Tabnuya 2.6

OKpaH
HencnpaBHOCTU
6noka npeobpasoBa-
TENnbHOro

BeposiTHas npuymHa

MeToabl yCTpaHeHusa

1 «BHUMAHWE!
OATUMK HE
MNOOKIMKOYER!»

Kabenb K1002.5 nn6o K1002.L
He NOoAKMIYEH K pasbemy
«OJATUHUK A» nnn « JATUUK B»
Onoka npeobpa3oBaTesibHOro

MogkntounTb kabenb K pasbemy
«OATYUUK A» nnn «JATHUK B»
©noka npeobpa3oBaTesnibHOro

HeucnpaBHocTb kabens

Pasgen 4. PeMOHT B 3aBOACKMX

YCNOBUSAX
2 «BHMIMAHWE! Kabenb K1002.5 nnbo K1002.L MopkntounTb Kabenb K
HET CBA3N C He NOAKITIYEH K pasbemMy pasbemy «BbIXOO»
OATHNKOM!» «BbIXO[» 6noka ycunurens 6noka ycunurens

HewncnpaBHocTb kabens

Paspgen 4. PemMoHT B 3aBogckmx
YCNOBUSIX

3 «"PAOYNPOBKA pH
OLWNBKA TrPAOYN-
POBKU! BY®EP HE
OMPEOEJEH!»

He onpegeneHo 3Ha4veHne pH
BydepHoro pacteopa

BbIkntounTb aHanuaartop.
MpoBepuTb, 4YTO BydhepHbIn pac-
TBOP UMEET OAHO M3 3Ha4YeHnn pH
1,65 nnn 9,18.

MpoBepuTb 3aNeKTpPoabl

HewucnpaBHoCcTb ogHOro
13 9NeKTpoaoB

3ameHuTb anekTpoa (n. 2.11.4).

4 «MNPOBEPBTE
ANEKTPOObI!»

HepocTaTouHbINM YPOBEHD
3NeKTponuTa B anekTpoae
CpaBHEHMS.

[NpoBepuTb anekTposq
(LenocTHOCTb 3NEKTPOOOB U
YPOBEHb 3NeKTponuTa B
3NEeKTPoae CpaBHEHUS).

MpoBeputb  OydepHble  pac-
TBOpbl. Mocne aToro BHOBbL Mpo-
BECTU rpagympoBKy
pH-anekTpoga aHanusatopa

MoBpexaeHne pH-anekTpoaa (anek-
TpOAa CpaBHEHNS).

3ameHunTb anekTpog (n. 2.11.4).

5 «BHNMAHUE!

3HayeHue a unu Tin anekTpoaa He

n. 3.3.8. lNMpoBectTn rpagynpoBKy

rPAOYNPOBKY Nal»

N3MEHWJIACD a coBnagaeT Cc napameTpamu nocnen- | No KOHUeHTpaunm MOHOB HaTpus
MPOBEONTE HeW rpagynpoBKu

MPAOYNPOBKY (Mpn BbIXOOE M3 MyHKTA MNOAMEHHO

Na!» «JJIEKTPO[ Na»)

6 «BHUMAHWE! 3HayeHve a unu Tmn anekTpoga He | n.3.3.8 [lpoBecTtn rpagyvpoBKy
rPAOYUPOBKA coBnagaetr C napameTpaMmu no- | MO KOHUEHTpaunn MOHOB HaTpus
HE COOTBETCTBYET| cnegHewn rpagyvpoBKu

NMAPAMETPAM (npw BkntoYeHumM 6noka npeobpaso-

OJIEKTPOLA BaTerbHOro)

NMPOBEONTE

7 «BHUMAHWE!
OLWMBKA BJTOKA
ABTOMATUYECKOIO
JO3MPOBAHNA!»

HeuncnpasHocTtb B pabote BA[

Pasgen 4. PeMOHT B 3aBOACKUX
YCroBUSIX
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lNpodomkeHue mabnuubl 2.6

OKpaH OLLIMOKK
6noka npeobpasoBa-

BeposiTHast npuymHa

MeToabl yCTpaHeHUd

HVNA HATPEBA!»

cTpos.

TENbHOro

8 «OWMBKA Hatumk npoogmumocTu [MN-1002 He | NogknounTb gaTyYMK NPOBOAMMO-
BA F1 OLUMBKA nogkno4veH kK bAL ctn AM-1002 k AL

MNAMATA [aTynk NpoBOAMMOCTM Pasgen 4. PeMOHT B 3aBOACKMX
OATUNKAL» AN-1002 Bbilwen n3 cTpost YCIOBUAX

9 «OWWBKA BAl F3 | Cbown B nporpamme. Otknountb BAL 1 cHoBa BKItO-
OWWMBKA YTPABJIE- | BAO w/vnn komnpeccop Bbiwen 3 | YiTb. B crniydyae noBTopeHus — pe-

MoHT BALl n Komnpeccopa B 3a-
BOACKMX YCITOBUSIX.

10 «OWWNBKA
BAL F4 OLWMBKA
BKJTKOYEHUA
HATPEBA!»

11 «OWWNBKA
BAL F5 OWMBKA

HeucnpaBHoCTb LUenen ynpaene-
HUSA HarpeBOM Mnu Lenen nsmepe-
HWS1 TemnepaTtypbl HarpesaTens

MpoBepuTb Uenun ynpaeneHus
HarpeBoM WNKU Lenu nsmepeHus
Temnepartypbl HarpeBaTens.

B cnyyae NoBTOpeHUS — PEMOHT
BA[ n komnpeccopa B 3aBOACKUX
YCroOBUSX.

BAL OTKNOYEHO!»

OTKITKOYEHNA

HAIPEBA!»

12 «OWNBKA BAL He nopaeTtcs anekTpuyeckoe [NpoBepuTb Lienu 3NeKTpnU4ecKoro
F6 MATAHUNE nutaHne Ha BAL nutanus BAL

13 «OLUMBKA BAL
F9 CBOU
TAKTUPOBAHNA!»

C6on B nporpamme.
HewncnpasHocTb BAL

OTkntountb BAl 1 cHoBa BKItO-
unTb. B cnyyae noBTOpeHus — pe-
MOHT B 3aBOACKUX YCITOBUSIX.

14 «OLWNBKA
BAl F10» n
«BHUMAHWE!

HET CBA3U c BAO»

CoeanHuTenbHbI Kabenb

(mexagy 6rnokom ycmnutens u

BALl) He nogknioYeH K pasbemy
6noka ycunurens

MogcoeanHnte kKabenb K Gnoky
yeunutens

CoegnHuTenbHbIn Kabenb NoBpeXXaeH

HapyLleH KOHTaKT npu pacnanke Ka-
b6ena B pasbemax, NoAKMYaeMbIX
nmbo K 6rnoky yeunutens nubo K BA

Paspen 4. PeMOHT B 3aBOOCKUX
YCIOBUSIX

2.11.3 CoobuweHunsa ob owmnbkax, BbiIBOOMMbIE HA 3KpaHe BALl, n meToabl nx yctpa-
HeHus npuBeneHbl B Tabnuue 2.7.

Tabnuya 2.7

Owwnbka BAL BeposaTHasa npnymnHa MeToab! yCcTpaHeHus

1 «F1» HaTtuunk nposoanmocTun AM-1002 |Mogkntountb gatymk nposoammocTtu ArM1-1002
He noakntoyeH K BAL k BAL
Hatumk nposogumocTn [1-1002 |[Pasgen 4. PEMOHT B 3aBOACKNX YCITOBUSAX
BbILLEN U3 CTPOS

2 «F3»

Komnpeccop He nogkmntoyveH k BAL

MoakntounTe Komnpeccop kK BAL

MpeBbiweH gonycTumbln nopor no |Mpyn ogHOKpaTHOM nosiBNeHun coobLueHnsa ob
TemnepaTtype HarpeBa nogliena-|owmnbke OTKNHYNTb 1 BKITOUYNTL BAL
YymBaroLlero peareHta (amMmuaka) |Mpy HEOQHOKPATHOM MOSIBIEHUN COOBLLEHUS
06 owmnbke — pemoHT BA[ n Komnpeccopa B
3aBO/CKMX YCITOBUSIX.

Pasgen 4. PemoHT BAL 1 komnpeccopa B 3a-
BOACKMX YCIOBUAX

3 «F4»,«F5»
nnoéo «F9»

HapyweHo  dyHKUMOHMpOBaHWE
BA[ n/vwnun komnpeccopa

Mpn BbISIBNEHNN HEYKa3aHHbIX HEUCMPABHOCTEN UM HEBO3MOXHOCTU YCTPaAHEHUS
HeucnpaBHOCTU cBoMMU cunamu cregyet obpatnteca B OO0 «B30OP».
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2.11.4 3ameHa anekTpoaoBs

3ameHa anekTpoaoB NPOM3BOAUTCS B COOTBETCTBMM C PUCYHKOM 2.56.

LWTencenb (oo
I-url4'2 ) l;xou B3+ P NeJOOX 200K
BY-1002 B/IOK YCWIHTENRA
Snorrh BLX0A1
R MR rewiepatyen ()

[} Pasbem _—8

BTynka_—
3awmTHasg
BP42.02.002

T~"0nekTpoa
cpaBHeHusa™

Hatpuesbin_—"1

anekTpon

pH-aneKTpO/:L/

[ a 30\

oA 2
O @
1

KpbiLwka
BP49.02.204

KonbLo

LlanGa | | P43.02.004

BP43.02.003 =]

PucyHok 2.56

* MpumeHsieTcs npu rpagympoBke pH-anekTpoaa B cooTBeTCTBUM C N. 3.3.7.
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2.11.4.1 [Ins 3ameHbl HAaTPMEBOro anekTpoaa un pH-anekTpoaa:

— OTCOEOUHUTb HEUCMpPaBHbIV ANEeKTpoa oT 6noka ycunurtens;

— NOAroTOBUTb UCMPaBHbLIN 3NEKTPOLA B COOTBETCTBUM C €0 NacrnopTomMm;

— YCTaHOBWTb Ha MUCMpaBHbIA AanekTpos Kpbiwky BP49.02.204, wanby BP43.02.003
n konbuo BP43.02.004 (paccTosiHMe OT HWXKHETO Kpas anekTpoaa Ao konsua BP43.02.004
AOJIMKHO ObITh NpUGnM3nTensHO 30 Mm);

— MOACOEOUHUTb UCMPaBHbIV ANEKTPOA K BNOKY yCUNUTENS: HAaTPUEBDIN SNEKTPOA K
pasbemy «JIEKTPO[L pNa», pH-anektpog — k pasbemy «JIEKTPO[L pH»;

— 3aKpbITb MeTannM4Yeckyto 4YacTb pa3beMoB 3alumMTHon BTyrkon BP49.02.002.

2.11.4.2 [Ins 3aMeHbl aneKkTpoaa CpaBHEHNS:

— OTCOEOUHUTb HEUCTNPaBHbIV ANEKTPO CpaBHEHWs OT Broka yeunutens;

— MOArOTOBUTb UCMNPaBHbIN 3MEKTPO B COOTBETCTBMM C €r0 NacrnopToM;

— NoJCOeaVHUTBL UCNPaBHbIN ANEKTPo cpaBHeHUSs K pasbemy « AJIEKTPO[ OMNOP-
HbI» 6noka yeunutens.

3 TEXHUWYECKOE OBCIJ1Y>KUBAHUE
3.1 Mepbi 6e3onacHocmu

Mepen TexHUYeckum obenyxnsaHnem cneayert:
— nepekpbITb Nofgadvy aHanMsnmpyemon cpeabl;
— yAanuTb aHanuanpyemyto cpeay U3 ruaponaHeni.

3.2 O6bwue ykasaHusi

3.2.1 Bce Bnabl TexHu4eckoro obcnyxusanus (ganee TO) OOMKHbBI BbINOMHATHCA
KBannduumMpoBaHHbIM OnepaTUBHbLIM NEPCOHANOM, UMEOLLMM A0NYCK K paboTe C anekTpo-
yctaHoBkamu o 1000 B, a Takke M3y4MBLUMM HaCTOSLLIEE PYKOBOACTBO MO 3KcnnyaTaumm
N gencTBylowmMe npasuna paboTbl C XMMUYECKMMU PEAKTUBAMM.

3.2.2 TexHn4yeckoe obcnyxmnBaHue ansa aHanmsatTopa, Haxogswerocsi B aKcnnyaTa-
uunK, BKIOYaeT B cebsi onepaunm HepernameHTUPOBaAHHOIO U pernameHTMpoOBaHHOro 06-
CNYyXXNBaHUA.

3.2.3 B coctaB HepernameHTupoBaHHoro TO BxoasT:

— 3KcnnyaTauMOHHbIN yXo[;

— cogepaHue aHanuaaTopa B MCMPaBHOM COCTOAHUM (Tabnuubl 2.5-2.6);

— CBOEBpPEeMEHHas 3aMeHa MU3aesnim ¢ orpaHUYeHHbIM PEeCYPCOM M pacXOdHbIX Ma-
Tepuanos.

Bce obHapyxeHHble npu HepernameHTupoBaHHoM TO HeucnpaBHOCTM B paboTe
aHanmsaTopa OOJMKHbI OblTb YCTPaHEHbI CMnamMu onepaTMBHONO NepcoHana.

3.2.4 PernameHTtupoBaHHoe TO peanusyeTcs B popme nnaHosblx TO, o6bem u ne-
PUOANYHOCTb KOTOPbIX NpMBEAEHbI B Tabnvue 3.1.

Tabnuua 3.1
Ne nin. HanmeHoBaHne paboTbl MepuoguyHoctb TO
P3 eXeHe- | OQuH pa3 | OaWH pas3 | exxerogHo
JenbHo | B 3 Mec. | B 6 Mec.
3.3.1 BHewwHun ocmoTp * * * +
3.3.2 lMpoBepka PYHKLNOHNPOBAHUS aHanNn- . . .
3aTopa B pasnnyHbIX pexmnmax paboTbl *
3.3.3 HapyxHas 4ncTka CoCTaBHbIX YacTew . N N
aHanusaTopa
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[podomkeHue mabnuub! 3.1

Ne nn. HanmeHoBaHne paboTbl MepunognydHocTtb TO
P3 eXeHe- | OOWH pa3 | OauH pa3 | exerogHo
genbHo | B3 Mec. | B 6 Mec.
3.3.8 pagyvpoBka aHanusaTopa MO KOH- x
LeHTpauMm NOHOB HaTPWS:
3.34 YuncTKa XKunknepa a4erkn NpoToHHOM * * * *
3.3.5 lMpoBepka anekTponuTa B 3anekTpoae . . . .
CpaBHEHWS
3.3.6 [MpoBepka nokasaHu No Temneparype * * * +
3.3.7 "pagyvpoBka pH-anekTpoga * * + +
3.3.8.2 | — «TWIOA» nnubo «TUMOO»; * * + +
3.3.8.3 | - «TUM1A» nubo «TUM1O»; * * + +
3.3.84 | — «TUMN2A» nnbo «TUM20». * * + +
3.3.9 3ameHa pacxogHbIX MaTepuanos:
3.3.9.1 — nojlienadnBaroLlero peareHTa; * * * +
3.3.9.2 | — dwmnbTpyrowero matepuana. * * * +
3.3.10 | 3ameHa nusgenui ¢ orpaHNYEHHbLIM pe-
CYpCOM:
3.3.10.1 | — ynnoTHUTENbHbIX KOnew; * * * *
3.3.10.2 | — Tpy6oK NBX CT-18. * * * *
YcnoBHble 0603Ha4YeHus:
«+» = TO npoBogsT;
«*» — TO npoBogaT Npu HEOGXOANMOCTH;
«**» — TO NpoBOASAT NpY 3aMeHe dNEeKTPOJOB.

CTabunbHOCTb METPOSIOTMYECKMX XapaKTePUCTMK aHanusatopa noaaepkvBaetcs

nyTem:

1 npoBeneHns rpagyvMpoBKN aHanmM3aTopa B COOTBETCTBMM ¢ Tabnuuen 3.1;
2 NpOBEpPKOM MOKasaHW No TemnepaTtype He pexe OOHOro pasa B rofg;

3 [OMNONMHUTENbHOIO KOHTPOSSI C MOMOLLbIO NMOBEPEHHbLIX NPUBGOPOB PYYHOrO KOH-

TpONA akkpeanToBaHHbIMA J'Ia60paTOpM$IMI/I CTaHUun. nepI/IO}J,I/I‘-IHOCTb NPOBEPKN B COOT-
BETCTBN C PEXUMHbIMU KapTaMn NN ﬂ,GI?ICTByIOLLl,VIMVI HOPMaTUBHbIMU OOKYMEHTaMN Ha
obbem un nepmnogn4HOCTb XMMUYECKOIO KOHTPOIA.

O6HapyxeHHble npy nnaHoBoM TO aedeKkTbl y3NoB 1 geTanen, KoTopbie Npu ganb-

HeWLwen aKkcnyaTaunun aHanusaTopa MoryT HapywmuTb ero paboTocnoCobHOCTb, AOMKHbI
ObITb YCTPAHEHbI.

3.3 [Nopsidok mexHu4Yyeckoz20 obcnyxueaHusi

3.3.1 BHewHnn ocmoTp

Mpv NpoBeAeHUN BHELLHErO OCMOTpPa aHanv3aTopa NpoBepsitoT:
— OTCYTCTBME MeXaHMUYeCKMX NOBPEXOEHUI COCTaBHbIX YacTel aHanmsaTopa;
— UCMpaBHOCTb Pa3beMoB, KHOMOK, COeAUHUTENbHbIX Kabene;
— COCTOSIHME NaKOKPaCOYHbIX MOKPLITUIA, NPaBUINbHOCTb U YETKOCTb MapKUPOBKU.

3.3.2 MNMpoBepka PYHKLNOHMPOBAHMS aHann3aTopa B pas3nuyHbIX pexumMax paboTsbl

[ns npoBegeHnAa nNpoBepKn q.)yHKLI,I/IOHI/IpOBaHI/IFI aHann3artopa B pa3sinyHbIX peXXnmMax

paboTbl

«KAHAI», Oy 1 «&», «;@E».

BKITIOHAKOT aHanmM3atop u nnpoBepAroT pa6OTOCI'IOCO6HOCTb KHOIMOK «

MEHIO
BBOA

»
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PesynbTaTbl NpOBEPKM CHMUTAIOT YAOBNETBOPUTENBbHBIMU, ECIIN:
— noaceeymBaeTtcs knasuwa «CETby;

— NPV HaXaTUN KHOMKU « gs‘gg » aHanusaTop NepexoauT U3 pexmnma UsmMepeHun B

PEXMM KOHTPOSIS U UBMEHEHMUS NapaMeTpoB (BXO4 B MEHIO);
— npu Haxatnm kHonkn « KAHAJT» nameHseTcs pexmum nHankaumm kaHanos B 3aBu-
CMMOCTU OT KONM4YeCTBa NOLKITHOYEHHbIX KaHanoB (oanH Nubo aBa);

— KHOMKaMu «G» «&» OCyLleCTBIAEeTCA nepemMeLlleHne no CTpokam MeHHo,

— KHOMKOW «,Q» OCYLLECTBMSAETCA BKIMIOYEHNE U OTKMIOYEHWE MOACBETKM 3KpaHa
nHaMKaTopa.

3.3.3 HapyxHas yMcTka cocTaBHbIX YacTen aHanu3aTopa

BHUMAHUE: HE JOMYCKATb nonagaHusa MmoloLwWuUx pacTBOpoB (cpeacTB) Ha
pa3bemMbl 6noka npeobpasoBatenbHoOro, 6noka ycunutensa n bA[l!

BoikntounTb 6110k npeobpasoBatenbHbin (NepeBecTun nepekntovatens « CETb» B no-
noxeHue « O »). OTkNYNTL 6NoK NpeobpasoBaTenbHbLIN U UCTOYHUK NUTaHna UIM-1002 ot
ceTu NepeMeHHOoro Toka.

UnCTKy HapyXHOW noBepxHOCTU Brioka npeobpasoBaTenbHOro, rmaponaHenu, uc-
ToYHMKa nutanus UIM-1002 B cnyyae 3arpsasHEHNA NPOU3BOAUTL C UCMOSTb30BAHUEM MST-
KMX MOIOLLUX CPeACTB C nocneayoLlen NpoMbIBKOM ANCTUNNIMPOBAHHOM BOAOW.

IlMpumedyaHue— B kayecTBe MArKOro MOKLLIEro CPeacTBa MOXHO MCNONb30BaTb MblfbHbIV
pactsop: 40-50 r cTpykn Mbina no FOCT 28546-2002 pacTteopuTb B 300-400 cm® ropsyeii Boab.

3.3.4 Ynctka xuknepa a4erkm NnpoTo4HOM

Ansa ynctkm xuknepa (pucyHok 3.1) HyxHo cHATb Tpyoky MNBX CT-18 Jewyrp.2,5%1,0
co wTyuepa (Npy Heo6XoaUMOCTU BbIBEPHYTH LUTYLIEP) U NPOAYTb Xuknep. MoxHo npoyn-
CTUTb €ro MeaHon NPoBOSIOKON NGO 3a0CTPEHHON AepPEBAHHOWN NariO4YKON.

HOvameTp otBepcTus xumknepa 0,75 mm.

LWTyuep
SYEeNKM NPOTOYHOM
C XWKNepom

a 6 (s8ud c paspesom)

PucyHok 3.1 — LLImyuyep s4eldku npomoy4yHou
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3.3.5 lNpoBepka anekTponuTa B 3fIEKTPOAE CPaBHEHUS

lMpoBepka ypOBHS 3MEKTpOnMTa B ANIEKTPOAE CPABHEHUSI U JONIMBKA 3MeKTponuTa
OCYLLIECTBNSIETCA B COOTBETCTBUM C NACNOPTOM Ha 3NEKTPOA.

IMpumeyaHue— 3InNeKTpoa CpaBHEHWS, BXOAALLNA B KOMMNSEKT MOCTaBKN, NPUMEHSIETCA
npw rpagympoBke pH-anekTpoga B cootseTctBum ¢ n. 3.3.7.

3.3.6 lNpoBepka nokasaHuM no TemnepaType

[nsa BbINONTHEHUSA NPOBEPKN MOKa3aHUM Mo TeMnepaType U3BneYvb 13 A4emnkun npo-
TOYHOW AaTyuK TemnepaTypbl U MOMHOCTbIO MOrpy3nTb €ro B CTakaH (Hanpumep, CTakaH
H-1-5000 TC NOCT 25336-82) c Booon kKOMHaTHOW TeMnepaTtypbl.

Pagom c gatynkom TemnepaTypbl NOMeCTUTb NabopaTopHbIN TEPMOMETP B COOTBET-
CTBUWN C PUCYHKOM 3.2.

[oxpaTbCa yCTaHOBMBLUMXCS NOKasaHWi Mo TemnepaType Ha uHaukatope 6Grioka
npeobpasoBaTenibHOro 1 nabopaTtopHoOro TepMomMeTpa.

PasHuua mexay nokasaHusMu aHanmsatopa u nabopaTopHOro TepMomMeTpa He
AO0IMKHa BbIXxoauTb 3a npegensl = 0,3 °C.

Ecnu nokasaHus BbIXOOAT 3@ YCTAHOBMEHHbIE NpeAenbl, aHanu3aTop noanexuT pe-
MOHTY B 3aBOACKUX YCIOBUSIX.

Jatunk
TemnepaTypbl

CrakaH /

C BoAomn

PucyHok 3.2
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3.3.7 'papyuposka pH-anekTpoaa

3.3.7.1 YcnoBus npoBeAeHUs rpagympoBKu

"papynpoBKy aHanu3aTopa crnegyeT NpoBoANTb Npu Temnepatype 6ydepHbIx pac-
TBOpOB (20,0 + 5,0) °C, npn aToM TemnepaTypbl ABYX OydepHbIX pacTBOPOB HE OOSTKHbI
oTnnyatbes 6onee, yem Ha 2 °C.

3.3.7.2 MNoparoToBka K rpagyvpoBke

CoegunHeHns y3noB rmaponaHeny AoSMKHbl COOTBETCTBOBATbL PUCYHKY 3.3.

[1pumedyaHue— CoegmHeHne Tpybkamm NBX CT-18 cocTtaBHbIX YacTen rugponaHenn
He BnvsieT Ha Npouecc rpagymMpoBKU.

3akpbITb 06a 3axuma.

N3 pasbema «NEKTPO[ OMNOPHbIN» 6rnoka yeunutens u3sneyb LUTENCEmNb CO-
eMHUTENbHOro NPOBOAA M BCTaBUTb B 3TOT pa3beM LUTENCcerb 3feKTpoaa cpaBHeHUS (pu-
CYHOK 3.4), BXOASLLEro B KOMMNMEKT NOCTaBKM.

M3Bneyb 13 s4erkn NpoToYHOM JaTyMK TemnepaTypbl n pH-anekTpos.

3anuBo4HOE OTBEPCTME ANeKTpoaa cpaBHEHUSI HEOOXOANMO OTKPbITb.

MpombITb pH-anekTpoa, AaTyuk TemnepaTypbl U 3NEeKTPOoS CpaBHEHUS CHayana B
ANCTUNNIMPOBaHHOM BoAe (nocrnegoBaTesibHO B BYX cocyadax), a 3aTeM B nepBom bydep-
HOM pacTBope, No KOTOPOMY NPOBOASAT rpagynpoBKy — Harnpumep, B BycdepHom pacTBope,
BOCnpoussoasLem 3HadeHne pH 1,65 npu TemnepaTtype pacteopa (25 £ 0,2) °C.

[MomecTUTb aNeKTpoabl N AaTYnK TemnepaTypbl B HEMCNOMNb30BaBLUMNCS paHee nep-
BbI BydoepHbIn pacTBop. BeligepxaTb anektpoasl B 6ydepHom pacteope 10 MuH.

BkntounTb aHanu3aTop 1 AoX4aTbCA YCTaHOBUBLLMXCA MOKa3aHWUN.
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Bnok ycunutens

Kabenb coeguHUTENbHbLIN
K1002.5

LLUTencenb
aneKTpoaa cpaBHEHUS

PucyHok 3.4 — lNodkmnoyeHue anekmpooda cpasHeHuUs K 6510Ky ycurnumernsi

3.3.7.3 lNopsgok npoBefeHus rpagyvpoBKu

1 KHonkon «KAHAIT» BKNOYNTE PEXNUM U3MEPEHUIN TOrO KaHana, KoTopbln He06Xo-

ANMO OoTrpagympoBaTth (Hanpumep, kaHan A).

2 HaxaTb KHOMKy « MEHIO
BBOQA

» — nosiButcs akpaH MEHIO [A].

3 YcrtaHoBuTb Mapkep «P» Ha cTpoky «FTPAOYWUPOBKA» n HaxaTb KHOMKY

MEHIO
BBO[

4 YcTaHOBMTb Mapkep «P» Ha CTPOKY

«FPAOYUPOBKA pH» 1 HaxaTb KHOMKY
« MEHIO

BBOQA
pucyHkom 3.5.

«

» — MOABUTCA 3KpaH B COOTBETCTBUUN C

5 YcrtaHoBUTb Mapkep «P»» Ha CTPOKY

«BbIMOJTHUTb» 1 HaxaTb KHOMKY « MEHIO ,, _
BBO[

NOABUTCS 3KpaH B COOTBETCTBUN C PUCYHKOM 3.6.

» — noaABuTca akpaH nogmeHto MPAAYVNPOBKA.

A rPAOYUPOBKA pH

pH 1.74

270 ~B
BY®EP 1.65
» BbINOJIHUTDb
BbiXO[ 25.0°C
PucyHok 3.5

A rPAOYUPOBKA pH

pH ——-

270 mB
BY®EP 1.65 02 MuH
» BbIiXO4 25.0 °C

PucyHok 3.6
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Ecnn 3HayeHune pH BydepHoro pacteopa

aABTOMaTU4YECKUN

He onpegeneHo,

noABUTCA

9KpaH B COOTBETCTBMM C pucyHkom 3.7. Cnepnyet

obpatnteca k n. 2.11.

rPAOYUPOBKA pH

A

OWWBKA TPAOYUPOBKH !

BY®EP HE OIMPEAEJNEH !

PucyHok 3.7

6 Ecnu 3HayeHne pH BycepHoro pactBopa aBToMaTMyeCcKkn onpeaeneHo, nosaBuTca
3HayeHue pH BydepHoro pactBopa U Ha4yHETCH 3anosfiHeHne nporpecc-meTpa. Nocne 3a-
NONHEHNsI Nporpecc-MeTpa NosIBUTCA 3KpaH B COOTBETCTBUM C pUCyHKkoM 3.8.

A

Mporpecc-meTp

pH

rPAOYUPOBKA pH

1.65

7 YcTaHOBUTb Mapkep
«MPOAOOJIXKUTb» 1 HaxaTb KH

276 ~mB
BY®EP 1.65 02 mwuH
» MPOOOIIKUTD 25.0°C
PucyHok 3.8
«P» Ha CTpOKy rPAOYUWPOBKA pH
OMnKy « MEHO » — A
BBOA

NOABUTCS 3KpaH B COOTBETCTBUN C pUCYHKOM 3.9.

pH 1.65

-160 mB
BY®EP 9.18
BbIMNOJIHUTDb
» BbIXO[ 25.0°C
PucyHok 3.9

8 Ecnu rpagyupoBka no sTopomMy 6ycepHoMy pactBopy He TpebyeTcs, yCTaHOBUTb

mMapkep «»» Ha cTpoky «BbIXOO» n HaxaTb KHOMKY « BBON

BeTCTBUU C pucyHkom 3.10a.

MEHIO

» — NOABUTCA 3KpaH B COOT-

A 3NEKTPOAO pH A ANEKTPOL pH
S = 100 % S = 100 %
Ei = -35 mB Ei = -35 mMB
pHi = 7.0 pHi = 7.0
~ ~
— MPOBEPBLTE ANEKTPOAO !—
7 ~N
» BbIX0O[ » BbIXO[a
a 6

PucyHok 3.10
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lMpumedyaHue- 3kpaH B COOTBETCTBUM C puUcyHKoM 3.106 nosiBUTCA, eCnun 3HavyeHus
nHaMumMpyembix napameTpoB (S unu Ei) BbixoaaT 3a gonyctumble npegenst. CnegyeT obpatutbes
Kn. 2.11.

9 YcTtaHoBUTbL Mapkep «P» Ha CTPOKY

EHIO

M COXPAHUTDb ?
«BbIXOO» n HaxaTb KHOMKY «
BBO[

» — MNo-

> OA
SIBUTCS 3KpaH B COOTBETCTBUU C pUCyHKOM 3.11.

HET

PucyHok 3.11

10 YcraHOBUTL Mapkep «P» Ha CTPOKY
» — NOSABUTCA 3KPaH A BBEOWUTE OATY

OA v HaxaTb KHOIMKY « MEHIO
BBO[

B COOTBETCTBUWN C pUCyHKOM 3.12.

A0.MM.IT
> -0%01.15

BbIXOo[

PucyHok 3.12

Mocne ycTaHOBKM AaTbl KHOMKaMu «ﬁ», «y YCTaHOBUTb Mapkep «»» Ha CTPOKY
MEHIO »

BBO[A
MpagyvpoBka no ogHomy GydepHOMY pacTBOpY 3aBepLUeHa.

BbIXO[ n HaxaTb KHOMKY «

11 [ns rpagyvpoBku Nno BTopoMy ByhepHOMY pacTBOpPY, BOCNPOU3BOASALLIEMY 3HA-
yeHne pH 9,18 npmn Temnepatype pacteopa (25 = 0,2) °C, n3sneyb aNeKTpoabl U AaTymK
TemnepaTypbl U3 NepBoro 6ydepHOro pacteopa U NPOMbITb UX B AUCTUNNIMPOBAHHOW BOAE
(nocnepoBaTenbHO B ABYX cocydax).

3aTteM npoMbITb UX B OTAENbHOM 00beme BTOporo OydepHoro pactesopa n nome-
CTUTb B HENCMOMb30BaBLUMNINCSA paHee BTOpon BydepHbin pacTtBop. [loxaaTbcsl yCTaHOBUB-
LUMXCS NOKa3aHU aHanuaartopa.

12 Ha aKkpaHe B COOTBETCTBUM C PUCYH-
koM 3.10 ycTaHOBUTbL Mapkep « P » Ha CTpoky «Bbl-

A rPAOYUPOBKA pH

NMOJNIHUTb» 1 HaxaTb KHOMKY « MEHIO . _ no-
BBOf pH R —
SBUTCS 3KpaH B COOTBETCTBUM C pUCyHKoM 3.13. _160 MB
BY®EP 9.18 01 MwuH
» BbIXo4 25.0°C

PucyHok 3.13

Ecnu 3HaveHne pH BydepHoro pactBopa aBTOMaTUYECKM He onpedeneHo, no-
ABUTCH 3KPaH B COOTBETCTBUM C puCyHKOM 3.7. Cnegyet obpatutbea k n. 2.11.
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13 Ecnun 3HayeHune pH BTOpOro 6ydepHoOro pacteopa aBToMaTnU4eCKn onpeaerneHo,
nosiBuTCA 3HaveHme pH 6ydepHoro pactBopa M Ha4yHETCS 3anofiHEHWE nporpecc-meTpa.
lMocne 3anonHeHus nporpecc-meTpa NosBUTCA 3KpaH B COOTBETCTBUM C PUCYHKOM 3.14.

Mporpecc-meTp A FPAOYUPOBKA pH

pH 9.19

-160 mB
BY®EP 9.18 01 mMuH

» 3AKOHYUTb 25.0 °C

PucyHok 3.14

» — MOSIBUTCA 3KpPaH B COOTBETCTBUM C pUcyHkom 3.10a.

14 HaxaTb KHOMKY « MEHIO
BBOQA

MEHIO
BBOA

» —

15 YcTtaHoBUTL Mapkep «P» Ha cTpoky «BbIXOO» v HaxaTb KHOMKY «

NOSIBUTCS 9KpaH B COOTBETCTBUMU C pUCYHKOM 3.11.
» — MOSIBUTCSA

YcTtaHoBUTbL Mapkep «P» Ha cTpoky A 1 HaxaTb KHOMKY « “;ng

3KpaH B COOTBETCTBUM C pucyHKoM 3.12. NpagyvpoBka no Asym 6ydepHbIM pacTBopam 3a-
BepLleHa.
"pagyvpoBKka BTOPOro KaHana uaMepeHnin Npon3BoaMTCca aHanorMyHbIM ob6pasom.
[Mocne okoHYaHWA rpagyupoBkM pH-anekTpoga wu3Bnevb U3 rHesga pasbema
«OlMOPHbIV SNEKTPO» 6noka yeunutens wTekep OnopHOro anekTpoaa u BCTaBuUTb Ha
ero MecTo LUTeKep COeaUHUTENBHOro NpoBoaa.

3.3.8 N'pagyvpoBka aHanua3aTopa Nno KOHLEeHTpaLuunm NOHOB HaTPUS
3.3.8.1 Onucaxwne TMNOB rpagynpoOBOK

B aHanusaTope npegycMOTpeHo criegytoLime Tunbl rpagympoBOK:

a) rpagyvpoBka « TUMOA» nnbo «TUMOO» — aTo rpagympoBka, napameTpbl KOTO-
poW paccuynTaHbl N0 TeOPETUYECKMM (NACNOPTHLIM) AaHHbIM 3NEKTPOAOB;

6) rpagympoBka «TUM1A» nubo «TUM1O» — 3TO ogHOTOYEYHasi rpagympoBKa,
npeaHasHa4vyeHHasa ans NnoAcTPONKN CMELLEHUSI N3MEPUTENTbHOM XapaKTEPUCTUKM.

pagynpoBKa OCyLLECTBNSETCA MO OOHOMY rpagyMpOBOYHOMY PacTBOPY, KOHLEH-
Tpaumsi NOHOB HaTPUSA B KOTOPOM HaxXo4MTCS B Npefenax AgnanasoHa u3aMepeHun aHanmsa-
Topa.

[Ana namepeHunin manbix KOHLEHTPaUMi MOHOB HaTpus pekomeHayemas KOHLEHTpa-
uMs rpagympoBoYHoro pacteopa ot 10 go 230 mkr/ame (06biuHO 115 Mkr/am3). Ona name-
PEHUN OPYrMX KOHLEHTPaLUN MOHOB HaTpUs MOXHO MCMNOSMb30BaThb rpagynpoBOYHbIE pac-
TBOPbI C APYron KOHUEeHTpaumen.

[aHHbIN TUN rpagynpoBKM PEKOMEHAYETCS B Ka4eCTBE OCHOBHOrO Npu paboTe ¢ aHa-
nM3aTopowm;

B) rpagyvpoBka «TUM2A» nubo « TUM20» — aTO TpexTtoyeyHas rpagyvpoBka, B
KOTOPOM OMOPHbIMM TOYKaMK ABNAOTCA UCXOOHAA BoAA, KOTopasd UCnonb3yeTcs Angd npu-
roTOBNEHMS OPYrMX pacTBOPOB, U NPUIroTOBMEHHbIE HA 3TOM BOAE ABa pacTBopa C U3BECT-
HbIM 3HaYeHneM fo6aBKn NOHOB HATPUS.
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[aHHbIN TMN rpagynpoBKM peKoMeHayeTCa NPoOBOAMTL TOrAaa, korga pabounn pecypc
9NEKTPOAOB B 3HAUYUTENBHOM CTENEHU BbipaboTaH U KPyTU3HA SMNEKTPOLHbIX XapakTepu-
CTUK 3aMEeTHO OTNn4aeTcs OoT TeopeTnyeckon. lNpakTnyeckass HeEOBXO4MMOCTb MCMOSMb30-
BaHWs [AHHOrMO TMMa rpagyvpoBKN MOXET BO3HUKHYTb TOrAa, Koraa nsmepeHHoe 3HayeHmne
Cna BbIXOAWUT 3a npedenbl, yCTaHoBMNeHHbIe B N. 1.3.2, n ogHOTOYeYHasa rpagyvpoBka He
NO3BONSET YMEHbLUNTb MNOrPELUHOCTb U3MEPEHUM.

IMpumedyaHue— lNpn HencnpaBHbIX ANEKTPOAax (TPeLmHa B CTEKNAHHOM MeMbpaHe,
yTeuyku 1 T.n.) rpagyuposkoin HEJTb3A BoccTaHoBUTL paboToCcnocoBHOCTL aHanumaaTopa.

3.3.8.2 I'papyvposka « TUMOA» nn6o « TUMOM»

MpagympoBky «TUMOA» nubo « TUMOOA» pekomeHOyeTCa NpUMMEHATL nepen npose-
AeHvem rpagympoBkn « TUM1A» nnbo « TUMM1A. ns aTtoro:

a) kHonkon «KAHAIJT» BKNIOUYNTb PEXMM M3MEPEHUI TOTO KaHana, KoTopbli HeobXxo-
ANMO OoTrpagympoBaTtb (Hanpumep, kaHan A).

MEHIO

0) HaXxxaTb KHOMKY « » — noasutcsa akpaH MEHIO [A].
BBOAO

MEHIO
»

B) ycTaHOBUTbL Mapkep « P » Ha cTpoky «[MAPAMETPbI» 1 HaxxaTb KHOMKY « 5500

nosiBuTcA akpaH nogmexto NAPAMETPbI;
r) yctaHoButb mapkep «®»» Ha cTpoky «FTPAOYUPOBKWU Na» n HaxaTb KHOMKY

« ':E:'g » — nosiBuTcs akpaH nogmeHio NPAOAYUPOBKU Na;
) yctaHoBuUTb Mapkep «» » Ha rpagynpoBky « TUMO0» (« TUMOA» nnbo « TUMOO»);
MEHIO

[1) HaXkaTb KHOMKY « BEON » — MOSIBUTCS 3KpaH B COOTBETCTBUM C pUCyHKoM 3.15.

€) yCTaHoBUTb Mapkep «P» Ha cTpoky MPU- A rPAOYUPOBKA 1

MEHWUTb n HaxaTb KHOMKy «% », 3aTeM ycTa- S = 100 %

A Ei = -88 mB
HOBWUTb Mapkep « P » Ha cTpoky BbIXO[ n HaxaTb

KHOMKY « gs‘;ﬁ » — NOABUTCS 3KpaH noameHto «l1A- AMMUAK
PAMETPbI TPAAYNPOBKW Na». NMPUMEHUTL TUMOA
> BbIXO[

PucyHok 3.15

3.3.8.3 Ipapyvposka « TUM1A» nmbo « TUM1O»

3.3.8.3.1 Ycnosusi npoBeeHus rpagynpoBKu

pagyvpoBKYy aHanusaTopa criegyeT NpoBOAMTb MpU TemnepaType OKpyXakLero
Bo3ayxa ot nntoc 15 go nntoc 30 °C.

3.3.8.3.2 NoaroToBKa K rpagyvpoBke

lMepea Ha4Yanom rpagympoBKM SYENKY MPOTOYHYH C YCTAHOBIIEHHOW B HEM 3rek-
TPOAHOM CUCTEMOWN HeOoBXoaUMO TLWATENbHO OTMbITb OT BO3MOXHbIX 3arpssHeHun. [Ang

3TOro obecneynTb HenpepbIBHbIN NPOTOK aHaNM3Mpyemow cpebl, Ha KOTOpOoK npeanona-
raeTcs aKcnnyaTauus aHanusatopa, Yepes ruaponaHerb B TedeHne 1-2 CyToK.
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3aTtem NponycTuTb Yepes3 NPOTOUHYI0 SAYENKY B TeYeHne He meHee 30 MUH OYULLEH-
Hyto Boay. [logaya ounweHHoW BoAbl AOSMKHA OCYLLECTBNATLCA U3 EMKOCTU KOHTPOJSIbHOIo
pacTBopa, YTo No3BoNuUT Bornee 3KOHOMHO MCNONb30BaTb BOAY.

CoeavHeHna y3rnoB rugponaHeny JoSKHbl COOTBETCTBOBATbL PUCYHKY 3.16.

MCTOYHUK NnuTaHnA
nM-1002

3axum 2

Tpy6ka NMBX CT-18

e
~—
X
Lo
(a\}
a
2
>
T
o
Q

PucyHok 3.16 — CoeduHeHus y3nos audponaHenu T1-1002T npu nposedeHuu epadyuposku rno Cna
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3aKpbITb 3aXNM 2.

Bkntountb BAL.

Mepesectn BAL B pexxum « OCTAHOBKA».

MpurotoeuTth 1 Am3 pacTBOpa Xxnopuaa HaTpuUa C KOHLEHTpaLuen MOHOB HaTpus

Cf\leaa, Hanpumep, 23 MKr/am3, B COOTBETCTBUM C NpunoxeHuem b.

N3mepuTb KOHLEHTpaLMIO NOHOB HAaTPUS B UCXOLHOW OYMLLIEHHOM BOAE, HA KOTOPOW
rotoBuncs pactsop Cy.", Mkr/am3.

CnunTb N3 eMKOCTU KOHTPOSTbHOIO pacTBOpa OYMLLEHHYHO BOAY M 3anuTb rpagyvpo-

BOYHbIV PacTBOP XIOpWAa HAaTPUA C KOHLIEHTpaLUue MoHoB HaTpus 23 mkr/am® (nmbo pac-
TBOP C APYrov N3BECTHOM KOHLIEHTpaUMnen).

OTKpbITb 3aXNM 2.
Mepesectn BAL B pexxum « PABOTAY.

3.3.8.3.3 lMopsinok nposeaeHns rpagynpoBKu

1 KHonkon « KAHAJ» BKIIOUUTL PEXMM N3MEPEHUI TOrO KaHana, KoTopbl HEOOXo-
ANMO OoTrpagympoBaTth (Hanpumep, kaHan A).

2 HaxaTb KHOMKY « '\;EHE » — nosiButcsa akpaH MEHHO [A].

3 YcrtaHoBUTbL Mapkep «P» Ha cTpoky «FTPAOYWUPOBKA» n HaxaTb KHOMKY
« ':E:'g » — noaBuTcsa akpaH nogmeHo MPAAYUWPOBKA.

4 YcTaHOBUTb Mapkep «P» Ha CTPOKY
«TPAOYUPOBKA Na» w©n HaxaTb KHOMKY A FPARYUPOBKA Na
« '\;E:'o » — NOSABUTCS 9KpaH B COOTBETCTBUN C pU-

A TUN 1A (1 TOYKA)
CyHKom 3.17.

T™TMN 2A (3 TOYKW)

> BbIXOo[

PucyHok 3.17

5 YcraHoBUTL Mapkep «P» Ha CTPOKY Afl
«TUM1A» 6o «TUM1O» n HaxaTb KHOMKY A FPAYUPOBKA TUM 1A
MEHIO
«

» — MOABUTCA 3KpaH B COOTBETCTBUN C pU-
BBO[

Cw 0.0 i
CyHkom 3.18.

aM

- 50 vmB

» MPOAOIIXUTb 01 muH

PucyHok 3.18
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6 [Nocne yctaHoOBReHUs nokasaHum (opu- FPAOYVPOBKA TUM 1A
€HTUPOoBOYHO Yepe3d 10-15 MUH) HaxaTb KHOMKY A
MEHIO
« » — MOABUTCA 3KpaH B COOTBETCTBMM C MKF
BEON P Cwa 000.0 %o

pucyHkom 3.19.

BBEOWUTE 3HAYEHUE
> BbIXOA

PucyHok 3.19

7 HabGpaTb TOYHOE 3HayeHue, paBHOE CYMME 3HaYeHWN KOHUEHTpauuMM MOHOB
HaTpUs NPUroTOBIIEHHOrO pacTBopa Cﬁ;"‘), MKr/AM3, 1 KOHLUEHTPaLWUM MOHOB HaTpUsl B UC-

xonHoit Boae, Cy..', MKr/am3. HaxaTb KHOMKY « “;E';'E

BbIXO[.

», MOSIBUTCSI MapKep « P » Ha CTPoKe

8 HaxaTtb KHOMKy « “;E:*E » — MNosABUTCSA A SNEKTPOO Na
3KpaH B coOTBETCTBUM C pucyHkoMm 3.20. S = 9%
Ei = -147 B
AMMUAK
» BbIXO[
PucyHok 3.20
MEHIO
9 HaxaTb KHOMKy « BBON ». [MosiButcsa COXPAHUTL 2
3KpaH B COOTBETCTBUU C pUcyHKoM 3.21. A
» HET

NOBTOPHbLIVU BBO[,

PucyHok 3.21

YCTaHOBUTb MapKep « P » Ha CTPOKY:

e 1A, ecnu TpebyeTcs coxpaHUTb NapameTpbl NPOBEAEHHOM rPadyMpPOBKU;

e HET, ecnu He TpebyeTcsa coxpaHuTb napameTpbl NpoBeOEHHOW rpagyupoBKM
(aHanuaaTop nepengeT B PEXUM U3MEPEHMUIA, COXPAHUB 3HAYEHUS NpeablayLen rpagyu-
POBKW);

e MOBTOPHbIW BBOJA, ecnn TpebyeTcs NOBTOPHO BBECTM 3HAYEHMe (Hanpumep,
B Crfiyyae owunbkM BBOAA) KOHLIEHTPALMM MOHOB HaATPUS Ha 3KpaHe B COOTBETCTBUU C pu-
cyHkom 3.19.

10 HaxaTb KHOMKy « g:‘;ﬁ ». MNoaBnTCA 9KpaH B COOTBETCTBUM C PUCYHKOM 3.11.

11 T[locne ycTtaHOBKM JaTbl NpoBeAEeHUS rPpafynpOBKN YCTAHOBUTL Mapkep « P » Ha
MEHIO
».

cTpoky BbIXO[ n HaXxkaTb KHOMKY « BBON
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3.3.8.4 'papyvposka « TUM2A» nubo « TUM20»

3.3.8.4.1 Ycnosus npoBefeHUs rpagynpoBKu

"papynpoBKy aHanua3aTopa cnegyeTt NpOBOAMTL NPU TeMrepaType OKpY>KaroLero
Bo3ayxa ot nntoc 15 go nntoc 30 °C.

PacTtBopbl 4OMKHbI FOTOBUTLCS Ha OOHOW BOAE C KOHLUEHTpauMen MOHOB HaTpus
oT 2 0o 7 MKr/gms.

TemnepaTypa rpagyvMpoBOYHbIX PacTBOPOB [[OMKHa OblTb B npegenax
(20 £ 5) °C, npn aTom TemnepaTypa rpagyMpoOBOYHbIX PpaCTBOPOB HE AOSMKHA OTNMYaTbCS
Gonee, yem Ha £ 2 °C.

3.3.8.4.2 MMoproToBka K rpagympoBke

MoarotoBka k rpagympoBke « TUM2A» nn6o «TUMN20» aHanorMyHa nogroToBke K
rpagyvpoBke « TUM1A».
N3mepaTb KOHUEHTPAaLMIO MOHOB HaTpUsi B UCXO4HOW OYULLEHHOW BOAE, HA KOTOPOW

rotosuncs pacteop Cy.°, Mkr/am3, He TpebyeTcs.

[ns rpagynpoBKM NPUroTOBUTL PACcTBOPbI C PEKOMEHOYEMOU KOHLEHTPaUNEN NOHOB
HaTpusa 23 MKr/am3 1 230 MKkr/aM® B COOTBETCTBUM C NpunoxeHvem b.

3annTb B eMKOCTb KOHTpOrbHOro pactsopa 1,0 AM3 ucxoaHoW BoAbl, Ha KOTOPOWM
roTOBWUITUCb FPagyMpOBOYHLIE PACcTBOPbI.

3.3.8.4.3 lMopsinok npoBedeHns rpagynpoBKu

1 KHonkon « KAHAIJT» BKNIOUNTL pPeXnM U3MEPEHUN TOro KaHara, KOTOpbIN HeOOXo-
ANMO OoTrpagympoBaTth (Hanpumep, kaHan A).

» — nosiButcsa akpaH MEHIO [A].

2 HaxaTtb KHOMKy « MEHIO
BBO[

3 YcrtaHoBuTb Mmapkep «P» Ha cTtpoky «TPAAYUPOBKA» n HaxaTb KHOIMKY

MEHIO
«

» — nosBuTca akpaH nogmeHto MPAAYUNPOBKA.

BBO[
4 YctaHoBUTb Mapkep «P» Ha cTpoky «TPAOYWNPOBKA Na» n HaxaTb KHOMKY
(MEHIO NOSAABUTCS 9KpaH B COOTBETCTBUM C PUCYHKOM 3.22.

BBOA

A rPAOYUPOBKA Na

TUN 1A (1 TOYUKA)
TUN 2A (3 TOYKM)

» BbIX0O[
PucyHok 3.22
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5 YcraHoBUTL Mapkep «P» Ha CTPOKY
«TUN2A» nnbo «TUMN20» n HaxaTb KHOMKY
«MEHw

BBO[

pucyHkom 3.23.

» — NOABUTCA 3SKpaH B COOTBETCTBUUN C

6 Korga B eMKOCTU rpagyvpOBOYHbIN pac-

TBOpP noYyTU 3aKOHYNTCA, HaXaTb  KHOIMKY
MEH
« BBOI.D,O », MOABUTCA 3KpaH B COOTBETCTBUU C PU-

CYHKOM 3.24.

7 3akpbITb 3aXuUM 2.

8 lMNepesectn BAL B pexum «OCTA-
HOBKA».

9 CnuTb 13 eMKOCTU KOHTPOJSIbHOro pac-
TBOpa OCTaTKu pacTBopa.

10 3anuTsk B cocya 1,0 am3 rpagympoBou-
HOro pacTtBopa C KOHUEHTpaunen MoHOB HaTpus
23 mkr/omS.

11 OTKpbITb 3aXKUM 2.

12 lMepeectn BA[ B pexum « PABOTA».

13 Korga B emKoCTM rpagynpoBOYHbIN
pacTBOp MOYTU 3aKOHYMTCSH, HaxaTb KHOIMKY
MEHK)»
BBoa '
pucyHkom 3.25.

14 3akpbITb 3aXuM 2.

15 lNepesectn BAL B pexum «OCTA-
HOBKA».

16 CnuTb N3 eMKOCTU KOHTPOSbHOrO pac-
TBOpa OCTaTKu pacTBopa.

«

NnoABUTCA 3KpaH B COOTBETCTBUU C

A rPAOYUPOBKA TWIM 2A

CNa 2.2 z;:

~ ~

~ TOYKA 1 — -50 mB

7~ ~

> MPOAOIIKUTb 01 mMuH

PucyHok 3.23

A rPAOYUPOBKA TWI 2A

~ 7~
~ TOYKA 2 =

7~ ~

> MPOAOOIIKUTb 01 mMwuH

-31 vmB

PucyHok 3.24

A FrPAOYUPOBKA TUIM 2A

CNa 23.5 z:.r

20 mB

~
= TOYKA 3 —
e ~

> MNPOAOOITKUTb 01 muH

PucyHok 3.25

17 3anuTb B eMKkocTb 1,0 AMS rpaayvpoBOYHOIO pacTBopa C KOHLEHTpaLMel MOHOB

HaTpusa 230 mkr/ame.
18 OTKpbITb 3axuM 2.

19 lMepeBectn BAL B pexxum « PABOTAN.

20 Koroa B €eMKOCTM rpagyvpOBOYHbIN
pacTBOpP MOYTM 3aKOHYMTCH, HaxaTb KHOMKY
«MEHw

BBO[O

CyHKOM 3.26.

», NOABUTCA 3KpPaH B COOTBETCTBUUN C pPU-

A rPAOYUPOBKA TWIM 2A

Cva 232 .

— TOYKA 3 —
7~ ~

» MPOAOIIXKUTb 01 mMuH

93 mB

PucyHok 3.26




21 HaxaTb KHOrMKY « '::Egﬁ », MOSIBUTCA 9KpaH B COOTBETCTBUMU C PUCYHKOM 3.28a.

A FrPAOYUPOBKA TWIM 2A

Cva 000.0 i

BBEOAUTE 3HAYEHUE ~
ONOBABKU B- TOYKE 2-—
BbIXOA - ~

A rPAOAYUPOBKA TWIM 2A

Cha 23.0 ..

BBEOAUTE 3HAYEHUE
HNOBABKU B TOYKE 2
> BbIXO[

a

PucyHok 3.27

22 3aKpbiTb 3aXuM 2.

6

23 lMepesectn BA[ B pexxum «OCTAHOBKA».
24 BsecTu Ha akpaHe (pucyHok 3.27a) aHadeHue 23,0 mkr/ame,
25 YcTtaHoBUTb Mapkep « P » Ha cTpoky BbIXO[l (pucyHok 3.276) n HaxaTb KHOMKY

« MEHIO
BBOA

». [NoaBnUTCA 9KpaH B COOTBETCTBUM C PUCYHKOM 3.28.

A FrPAOYUPOBKA TWIM 2A

\l/

Crn -000.0 3

BBEOAUTE 3HAYEHUE ~
ONOBABKU B- TOYKE 3—
BbIXOA - ~

A rPAOYUPOBKA TWIM 2A

CNa 230- z;r

BBEAUTE 3HAYEHME
OOBABKU B TOYKE 3
> BbIXO[

a

6

PucyHok 3.28

26 BBecTu Ha akpaHe (pucyHok 3.28a) 3HaueHue 230 Mkr/ams.
27 YctaHoBuTb Mapkep « P » Ha cTpoky BbIXO[ (pycyHok 3.286) 1 HaxkaTb KHOMKY

MEH
« 1o ». [1osiIBUTCA 3KpaH B COOTBETCTBUM C PUCYHKOM 3.29a.

BBO[
A QNEKTPOO Na
S = 9%
Ei = -147 vB
AMMUAK
» BbIX0O[

A ANEKTPO[O Na

S = 99%
Ei = -147 vB
> AMMUAK -~
— MNMPOBEPBLTE 3JIEKTPOL ! —
- ~
» BbiXOo[
6

PucyHok 3.29
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Ecnn nignumpyemble BENMYMHBLI BbIXOOAT 3a AOMYCTUMbIE Npeaenbl, B HKHEN CTPOKe
nHamkatopa nosisutcs murarowas Hagnuce «MPOBEPBTE 3JNEKTPOA!» (pucyHok 3.306).
CnepnyeT Nnpon3BecTy NPOBEPKY LIENOCTHOCTY 3NeKTPOAO0B.

Ecnn murarowas Hagnmnes «NMPOBEPBLTE JJIEKTPO[!» He nosBunack, cnenyet

HaXXaTb KHOMKY « “;Egﬁ ». NoaBnTCA akpaH B cooTBeTCTBUM C pUcyHkom 3.30.

COXPAHUTb ?
AOA
» HET

NMOBTOPHbIA BBOA

PucyHok 3.30

YCTaHOBUTb MapKep « P » Ha CTPOKY:

e 1A, ecnu TpebyeTcs coxpaHUTb NapameTpbl NPOBEAEHHOM rPpaaynpOBKY;

e HET, ecnu He TpebyeTca coxpaHuTb napameTpbl NPOBEeAEHHOW rpagyvpoBKu
(aHanuaaTop nepenaeT B PEXUM U3MEPEHMUIA, COXPaHMB 3HAYEHUs npeabiayLlien rpagym-
POBKW);

o MOBTOPHbLIU BBOJ, ecrnn TpebyeTcsi NOBTOPHO BBECTU 3HAYEHME (Hanpumep,
B Clfly4yae owmnbkM BBOAA) KOHLEHTpaLMM MOHOB HaATpUS Ha 3KpaHe B COOTBETCTBUMU C pU-
CyHKkom 3.27a, 3.28a.

12 HaxaTb KHOMKy « gggﬁ ». MNoaBnTCA 9KpaH B COOTBETCTBUM C pUCYHKOM 3.11.

13 T[locne ycTaHOBKM AaTbl NPOBEAEHNS TPaAyMPOBKN YCTAHOBUTL MapKep « P » Ha
MEHIO
».

BBO[

cTpoky BbIXO[ n HaXxkaTb KHOMKY «

3.3.9 3ameHa pacxogHbix MaTepuanos

3.3.9.1 3ameHa noALLenaymBaroLLEro peareHTa

3ameHy nogLwiesiavymBarolero peareHta
npon3BOAnNTb MO MepPe UCTOLLEHNA — KOrga ropuTt

ceetoanogq «NCTOWWEHWE PEATEHTA» Ha g .
BAL (pucyHok 3.31). HAPYLUEHUE
PEFYQVIPOB/AHVIH
— . -
\\ //

y
4
4

y

PucyHok 3.31
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3.3.9.2 3ameHa punbTpytoLLero Matepuana

[nsa 3ameHbl pUNbTPyOLWEero matepuana B COOTBETCTBUM C pUcyHKOM 3.32 crieyerT:
— BbIBEPHYTb KPbILKY OUrbTPa C NOMOLLBIO KoYa U3 KOMMSIEKTa NOCTaBKMY;

— 3aMeHUTb PUNbTPYLWKUM MaTepuan HoBbIM 13 komnnekta 3UIMT;

— YCTaHOBUTb KPbILIKY pUIbTpa Ha MecTo.

HAuenka
npoTo4yHas

Kpblwka

dunbTpa

Kntoy
BP49.02.971

020-025-30-2-7
a 6
PucyHok 3.32 — 3ameHa ¢punbmpyrouje2o Mmamepuarsna (MecmHbit eud)

3.3.10 3ameHa nsgenun ¢ orpaHN4eHHbIM pecypcom
3.3.10.1 3ameHa ynnoTHUTENbHBIX Konew

Tunopasmep Konew ynnoTHUTENbHbIX, NPUMeHseMbIX B rugponadenn [T1-1002T,
npueeaeH B Tabnuue 3.2.

Tabnuya 3.2
CoctaBHas vactb rugponadHenu NM-1002T KonbLo ynnoTHUTENBLHOE
HanmeHoBaHwne O603HaveHne Tunopasmep no Konu4ecteo,
FOCT 18829-2017 .
Aveiika NpoTOYHaA BP49.12.200 005-007-14-2-7* 1
006-008-14-2-7 1
011-014-19-2-7* 1
012-016-25-2-7* 1
020-025-30-2-7* 2
YCTpOMCTBO NepemeLlInBaHus BP49.12.230 004-006-14-2-7 1
016-019-19-2-7 1
HarpeBatenb BP49.12.420 004-007-19-2-2 1
020-025-30-2-2 1
Jatyumk nposognumoctu Ar1-1002 BP49.02.500 012-016-25-2-7 1
EMKOCTb KOHTPONbHOro pacteopa BP49.02.600 005-008-19-2-2 1

* 3ameHy Npon3BOANTb M3 KOMMIIEKTA 3anacHbIX Yacten BP49.12.950.

3ameHy YNINOTHUTESbHbLIX KOJneu npon3BoAnTb B Crlydae UX noBpexaeHu4.
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4 TEKYLLUMXA PEMOHT

4.1 O6bwue ceedeHus

TeKyLLMN PEMOHT, a Takke rapaHTUNHbIA peMoHT, ocywecTenstoTcsa B OO0 «B30OP».
[na atoro cnegyeT NOAroTOBUTb aHanmM3aTop, ynakoBaTb M OTNPaBUTb €ro npea-
NPUATUIO-U3TOTOBUTESTIO AN OCYLLECTBEHNA PEMOHTA.

MpumevyaHue-B cny4ae FapaHTMVIHOFO PEMOHTa C aHaJIn3aToOpPOM OTMNpPaBIIAETCA
opurnHan peknamauunun, B oCtalibHbIX Cliydaax — 3adBKa Ha nposeaeHne pemMoHTa.

4.2 [lodzomoeka aHanu3amopa

[ns atoro cneayer:

— OTKNYMTb 6ok npeobpasoBaTenbHblil U UCTOYHUK NuTaHus UM-1002 ot cetn
NepeMeHHOro Toka;
— OTCOeaMHUTb OT pasbemoB Broka NnpeobpasoBaTenbHOro:
e rmagponaHenu;
e pEerncTpupytoLme n CUrHanM3npyrLLme yCTponucTBa;

— OTCOEeAMHUTb OT pa3beMoB BGrioka aBTOMAaTUYECKOro 403UPOBAHNSA UCTOYHMK M-
TaHua UM-1002;

— OTCOEedNHUTb OT pa3bemMoB Onoka ycunutens HanVIeBbII7I AneKTpoa n pH—aneKTpo,q;
— CInTb N3 COCyaoB nofLienaymearoLmm peareHrt, Fpa,El,yI/IpOBO‘-IHbIIZ pacTBoOp,

BHUMAHUE: CJIUBATb noawenaymBarowmm peareHT U rpagyMpoBOYHbLIN
pactBop PA3PELUAETCA TonbKo B cneuuyanbHO NOAroTOBMIEHHYK NOCyAy € Kpbil-
KaMu; CNvB NoALienadyMBalollero peareHTa u rpagyMpoBO4YHOro pacteopa B ooLyro
KaHanM3auuoHHYI ceTb He gonyckaeTtcs!

— OTCOedNHUTDb 3a3eMiAarone nNpoBOoAHNKN OT KIiieMMbl 3a3eMIeHNA « @ » Brioka

npeo6pasoBaTenbHOro U 3a)XMma 3a3eMIeHust « @ » LUTa rmaponaHeny;
— 3aKpbITb pa3beMbl 6r10ka NpeobpasoBaTeNbHOro 3arnyLlkamu;
— OYUCTUTb U BbICYLLUMTb COCTaBHbIE YacTN aHann3aTopa;

— BbIKPYTUTb HAaTpPUEBLIN ANeKTpoa N pH-anekTpo BMeCTe C KpbllKamMu U3 S4EnKu
NPOTOYHOW;

— 3aKpblTb YYBCTBUTESNbHYIO YaCTb HATPMEBOIO ANEKTPOAA 3aLLUUTHBIM KOSINAYKkoM C
pacTBopoM HaTpus TeTpabopata (bypbl) 5 %;
— yCTaHOBUTb Kpbiwkn BP49.02.203-02 B A4eiky NPOTOYHYH B3aMeEH 3r1eKTPOaOB.

4.3 Ynakoeka aHanusamopa

[lns atoro cneayer:

— YNOXMWTb COCTaBHbIE YacTW aHanu3aTopa B repMeTUYHbIE NOMMITUNEHOBbLIE Na-
KeTbl (ZOMyCcKaeTcs UCMoNb30oBaTh NAKeT € 3aMKOM Tuna «MonHus»);

— YNOXUTb 3KCNyaTauMOHHYIO AOKYMEHTaUUo (PYKOBOACTBO MO JKChyaTtaummn m
nacnopT) B OTAENbHbIN FEPMETUYHBIN NONUITUNEHOBLIN NaKeT;

— YJOXUTb 3JN1EKTPOAbI B OTAEJIbHblIE KapPTOHHbIE KOpO6KI/I;
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— HaHeCTU MapKMpOBKY Ha KOPOBKY C anekTpodamu, C ykasaHWeM Tuna anektpoa
N HoOMepa rmgpornaHenu, ¢ KOTOPbIMWU AKCMNyaTUPOBaNuCh 3NeKTpoabl;

— MOMECTUTb COCTaBHbIE YacTW aHanmM3aTopa C 3KCniyaTaunoHHON JOKYMEeHTaumemn
B TPAHCMOPTHYIO Tapy (3NeKTpoabl YNOXUTb BMECTE C rmaponaHesnsio);

— 3aKneuTb TPAHCMOPTHY Tapy (KOPOOBKY) NONUMEPHOW NUNKOW NEHTON;

— HaHecTn mapkmpoBky no FOCT 14192-96 n MaHMNyNAUWMOHHBLIE 3HAKK «XPYrKoe.
OcTtopoxHoy, «bepeub oT Bnarny, «Bepx», «peaensl TemnepaTtypbi».

lMTpumMeyaHus

1 [JonyckaeTcsa oTnpaBnsATb B PEMOHT TOSMbKO HEUCNPAaBHYK COCTaBHYH YacTb aHanmsatopa
(Hanpumep, Tonbko 6NoK NpeobpasoBaTENbHbIN UK TOMLKO rMAPONaHenb).

2 BALl nomkeH GbITb OTNPaBNEH B PEMOHT COBMECTHO C KOMMPECCOPOM (CocyA ANa nogLiena-
ymBatoLero peareHta (bB-1-1000) MOXHO He OTNpPaBnATb).

3 [nsa npoBeadeHus noBepkn TpebyeTcs BbiCNaTb OCHOBHbIE COCTaBHblE YACTW aHanuaa-
Topa: 6nok npeobpasoBaTenbHbIN, IMOgpPOoNaHesb C SNeKTpoaamu.

5 TPAHCNOPTUPOBAHUE

Ycnosust TpaHCNOPTMPOBaHUS aHAaNM3aTOPOB B YNaKOBKE NPeAnpUATUA-U3roToBUTENS B
ycnosusax xpaHeHunst 5 no NOCT 15150-69 npu Temnepatype ot mmHyc 5 go nntoc 50 °C no
npaBuiam 1 HopMam, AENCTBYHOLLMM Ha KaXXOOM BUAE TpaHcnopTa.

6 XPAHEHUE
6.1 Ycnoeus xpaHeHusi 0o egoda e aKcryamayuro

XpaHeHne aHann3aTopoB NPOMN3BOANTCA B YNAKOBKE NPeanpuUAaTUS-U3roTOBUTENS B
ycnosuax xpaHeHus 1 no FOCT 15150-69.

B nomeweHuax ana xpaHeHus He AOIMKHO ObiTb MbifY, NAPOB KUCMOT U LLenoyu,
arpeccuBHbIX ra3oB 1 ApYrnx BpeOHbIX NPUMECEN, Bbl3bliBaKOLLMX KOPPO3MIO.

MecTo XpaHeHust OIMKHO ObITb YMCTbIM, MPOXMAAHBLIM, CYXUM, BEHTUIIMPYEMBIM U
3aLUMLLEHHBIM OT aTMOCEPHbIX 0OCAOKOB.

6.2 Ycnoeusi xpaHeHusi rnocirsie aKcrnsiyamayuu

6.2.1 NoaroToBKa K XpaHeHUIo Ha cpok Ao 12 mecsueB (KpaTKoOBPEMEHHbIV NepepbIB
B paboTe)

[lna atoro cneayer:

— nepesectn nepekntovatens « CETb » Ha 6noke npeobpasoBaTenbHOM B MOMo-
XeHue « O »; .

— BbIKMOYNTb BALL, HaXaB KHOMKY « » Ha nepegHen naHenun bA[;

— OTKMOYUTL 6ok NnpeobpasoBaTenbHbIN U UCTOYHMK NuTaHua UIM-1002 ot ceTtu
nepeMeHHOro ToKa;

— CNWTb NOALLENaYnBaoLLNN peakTMB U3 cocyaa rmaponaHenu;

— BbIKPYTUTb HaTpMeBbIN 3nekTpog W pH-anekTpon BMecTe C  KpblKamu
BP49.02.204 n3 sa4enkn NpoTOYHON;

— ycTaHoBUTb Kpbiwkn BP49.02.203-02 B A4eliky NpOTOYHYIO B3aM€EH 31eKTPOA0B;

— obecneynTb YCroBUS XpaHEeHUs ANIEKTPOAOB B COOTBETCTBMM C NpaBunamu, npu-
BeJEHHbIMU B NX 3KCNSyaTaunoHHOW AOKYyMEHTauuu.
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6.2.2 [loaroToBKa K XpaHeHUo Ha cpok bonee 12 mecsueB (ANUTENbHbLIN NepepbIB
B pabore)

[nsa atoro cnegyer:
— NOAroTOBUTb U yNakoBaTb aHanM3aTop B COOTBETCTBUM C nn. 4.2-4.3;
— OpraHn3oBaTb XpaHeHWe B COOTBETCTBUM C N. 6.1.

INpumedyaHue— XpaHeHne aHanu3aTtopa npoussoantcs 6e3 cpeacTs BpeMeHHOM
NPOTMBOKOPPO3MOHHON 3awmnTbl (B3-0 no FOCT 9.014-78).

6.3 Beo0 e akcnnyamauyuro rnocsie xpaHeHusi
6.3.1 BBoA B akcnnyaTaumm nocre xpaHeHusi B TedeHue 12 mecsues

[nsa atoro cnegyer:

— MOAroTOBUTbL M YCTAHOBWUTb HATPUEBBLIN U pH-anekTpoabl B COOTBETCTBUMM C
n. 2.3.3.2;

— NOAKMYMTL 6ok npeobpasoBaTenbHbIN U UCTOYHUK NuTaHna UM-1002 k cetu
NnepeMeHHOro TOKa;

— BKNOUNTL 6ok npeobpasoBartenbHbii, BAL;

— MpOBECTM rpagynpoBKy pH-anekTpoga B cooTBeTcTBMM C N. 3.3.7;

— NPOBECTM rpagyMpoBKy aHanu3aTopa no KOHUEHTPaLUUn MOHOB HaTpUs B COOTBET-
ctBum ¢ n. 3.3.8.

6.3.2 BBoAa B akcnnyaTaumio nocne xpaHeHusi bonee 12 mecsiues

PacnakoBaTb aHanusaTop 1 NOArOTOBUTbL K paboTe B COOTBETCTBUM C pa3feriom. 2.
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A1.1 O6nacTtb npMmeHeHusA

HacTosawan metoguka pacnpocTtpaHseTcs Ha aHanuaatop Hatpua MAPK-1002 (pa-
nee aHanmMsaTtop) C MapkMpOBOYHON TabnNn4YKoM, coaepKallen perMcTpaumnmoHHbI HoMep B
"ocynapCTBEHHOM peecTpe CpeacTB U3MEePEHNn N MHTepBar Mexay NoBepkamu.
HacToswaa metoguka yctaHaBnvMBaeT MeToAbl U CpeaicTBa NepBUYHON U Nepuoan-
YeCKOW NoBEpPOK aHanmsaTopa, npeaHasHayeHHoro Ana n3aMepeHnin MaccoBomn KOHUEHTpa-
unK (akTMBHOCTK) MOHOB HaTpuA (Cna) M Temnepatypbl (°C) BOAHbLIX pacTBOPOB.
WHTepBan mexay nosepkamu — 2 roga.

A1.2 Acnonb3yemMble HOpMaTUBHbIE JOKYMEHTbI
PMI 51-2002 'CW. lokymMeHTbl Ha METOAMKN NOBEPKN cpeacTs namepeHnin. OCHoB-
Hbl€ MOMOXEHWS.

A1.3 MeTponormyeckme xapakTrepucTuku, npoBepsieMble Npu noBepke

Mpeaenbl 4onyckaemon OCHOBHOW abConTHOM NOrpeLlHOCTN aHanm3aTopa npu us-
MepeHun Cna NO MHOuKaTOpYy Npwn TemnepaType aHanuampyemon cpegbl (25,0 £ 0,2) °C u
TemnepaType okpyxatowero Bosgyxa (20 + 5) °C gorkHbl cooTBeTcTBOBaThL Tabnvue A1.3.1.

Tabnuya A1.3.1

NcnonHeHue [OnanasoH Mpeaenbl oonyckaemon OCHOBHON
aHanuaaropa N3MepeHUH, abconoTHOM NOrpeLlHOCTN aHanM3aTopa npu
MAPK- MKr/am® nsmepeHun Cna Nno nHaukatopy, mMkr/ame
1002, 1002/386,
1002/1, 1002/1/36 ot 0,7 oo 1000 1 (0,5 + 0,12Cna)
1002P, 1002P/36, ot 0,7 po 1000 + (0,5 + 0,12Cns)
1002P/1, 1002P/1/36 ot 1000 go 3000 + 0,3Cna
1002T, 10021/36, ot 0,01 70 1000 £ (0,03 +0,12Cn)

1002T/1, 1002T/1/36

Cna — U3MEepEeHHOe 3HaYeHne MacCcoBOM KOHLEHTPALMMN (aKTUBHOCTIN) MOHOB HaTpus, MKr/am®.

Mpenenbl gonyckaemon OCHOBHOM abCOMOTHOM MOrpeLlHOCTU aHanmM3aTopa npy name-
peHun Cna MO TOKOBOMY BbIXOAY Npw TemnepaType aHanusmpyemon cpeabl (25,0 £ 0,2) °C un
Temnepatype okpyxatoLero sosayxa (20 + 5) °C gormkHbl cooTBeTCcTBOBaTh Tabnmue A1.3.2.

Tabnuuya A1.3.2

McnonHeHne [nanasoH Mpenensl gonyckaemMon OCHOBHOM
aHanmsaTopa N3MepeHUN, abCconTHOM NOrpeLHOCTM aHanuaaTopa npu
MAPK- MKr/gm3 namepeHunn Cna no TOKOBOMY BbIXoAy, MKr/am3
}882}11 0100262% 36 ot 0,7 1o 1000 £[(0,5 + 0,002 C2““") + 0,12Cnd]
1002P, 1002P/36, ot 0,7 5o 1000 +[(0,5 + 0,002 C2““") + 0,12Cn:]
1002P/1, 1002P/1/36 5
ot 1000 [o 3000 + (0,002 C2““" 4+ 0,3Cna)
oaa T S5 | 070,01 30 1000 £[(0,03 + 0,002 C°“") 4 0,12Cn]
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Mpenenbl gonyckaemon AONOMHUTENbHON abCONTHOM NOrPeLLHOCTN aHanu3aTtopa
npu namepeHun Cna, BbI3BAHHOMW M3MEHEHMeM TemnepaTypbl aHanuanpyemomn cpenbl B
AnanasoHe TemnepaTypHOU KomrneHcauuu aHanmsatopa ot nntoc 10 go nnoc 40 °C (no-
rPELHOCTb TEMNEPATYPHON KOMMNEHCAUMN aHanua3aTopa), JOMKHbl COOTBETCTBOBaTbL Tab-
nmue A1.3.3.

Tabnuya A1.3.3

VcnonHeHne [nanasoH namepeHun, Mpenenebl gonyckaemown
aHanusaTopa MKr/gm3 JONONHUTENbHOM abCcontTHOW No-
MAPK- rPeLIHOCTM aHanusaTopa,

MKr/gm3

1002, 1002/36,

1002/1, 1002/1/36 ot 0,7 go 1000 1 (1,0 + 0,24Cna)
1002P, 1002P/36, o1 0.7 A0 1000 £ (1.0 + 0.24Cna)
1002P/1, 1002P/1/36 ot 1000 10 3000 £ 0,3Cha

1002T, 1002T/36, o1 0,01 A0 1000 £ (0,06 + 0,24 Ch)

1002T/1, 1002T/1/36

Mpepenbl gonyckaeMon OCHOBHOW abCONOTHOM NOrpeLlHOCTM aHanuM3atopa npu
n3MepeHnn TemnepaTypbl aHanusnpyemoun cpefbl Npy Temnepatype OKpyXarLero Bo3-
ayxa (20 £ 5) °C, BOMKHDBI BbITb, ®C ... e +0,3.

A1.4 Onepauuu noBepKu

Mpn npoBegeHUN NOBEPKN OOMKHbI OblTb BbINOSIHEHBI ONepauun, ykasaHHble B Tab-
nmue A1.4.1.

Tabnuya A1.4.1

HanmeHoBaHue onepauuu Howmepa nn. |HeobxogmMmocTb NpoBeaeHust orne-
MEeTOaUKM pauuu npu
nepBuUYHOM nepuoanyecKom
noBepke noBepke

1 BHewHun ocMoTp A1.10.1 + +

2 Onpo6oBaHue A1.10.2 + +

3 OnpepeneHne ocHoBHoW abcontoTtHon no- | A1.10.3 + +
rpeLHOCTN aHanm3aTopa npu namepeHnm Cna no

NHANKaTopy

4 OnpepeneHne ocHoBHoW abcontoTHou no- | A1.10.4 + +

rpPeLIHOCTN aHanu3aTopa nNpu namepeHumn Ca No
TOKOBOMY BbIXOA4Y

5 Onpenenexne gononHutensHom abcontotHon | A1.10.5 + +
norpeLHoCcT aHanmaaTopa npu namepeHnmn Ca,
Bbl3BaHHON M3MEHEHMEM TemnepaTypbl aHanu-
3upyemMon cpefbl (NOrpelHocTb Temnepartyp-
HOM KOMMeHcaumm aHanuaaropa)

6 OnpepgeneHne oOCHOBHOW abcontoTtHom no- | A1.10.6 + +
rPELLHOCTN aHanu3aTtopa Npu U3MEepPeHun Tem-
nepaTtypbl aHanM3Mpyemou cpeabl
lMTpumeyaHus

1 3HaK «+» 03Ha4aeT, YTO onepauunio NPOBOAAT.
2 MNpu nonyyeHun oTpuLaTenbLHOro pesynbTaTa nocne nwbon n3 onepaumii NnoBepka npekpatla-
eTcs, aHanusaTtop 6pakyeTcs.
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A1.5 CpeactBa noBepku

Cpeacrtea M3MepeHWIA, peakTMBbl, MaTtepuarnbl, MPUMEHSAEMbIE NPWU NOBEPKE, yKa-
3aHbl B Tabnvue A1.5.1.

Tabnuya A1.5.1

Homep HanmeHoBaHMe 1 TN OCHOBHOrO MM BCNOMOraTenbHOro cpeactea nosepku; 06o-
nyHKTa 3Ha4YeHne HOpPMaTMBHOrO AOKYMEHTa, perfnameHTmpytowero TexHnyeckue Tpebosa-
MeTOOUKM HUS 1 (MNN) METPOSOTNYECKNE N OCHOBHbIE TEXHUYECKME XapaKTepUCTUKN cpes-
NnoBepKu CTBa NOBEPKU
A1.8.1 'vrpomeTp ncuxpomeTpuyeckuin Tuna BUT-1
[lmanasoH namepeHunin OTHOCUTENBHOWN BIAXXHOCTW BO3ayXa
oT 20 go 90 %. ABcontoTHas NOrpeLHOCTb M3MepeHust £ 7 %.
A1.8.1 BapomeTp-aHepong BAMM-1
[wnana3soH namepsiemoro gaesnexHus ot 80 go 106 klla.
Mpenen gonyckaemon oCHoBHOM abcontoTHon norpewwHoctn + 0,2 klMa
A1.10.5 TepmomeTp nabopaTopHbiv aNeKTpoHHbIN J1T-300
[wnana3soH namepenunin ot mmHyc 50 go nntoc 300 °C.
MorpewHocTb namepeHuin £ 0,05 °C.
A1.94, Becbl nabopaTopHble anekTpoHHble B1502
A1.9.5 [nanasoH B3BewmBanus ot 0,5 go 1500 .
MorpellHocTb B3BeLUMBaHWS He bonee + 30 mr
A1.10.3 MynbTtumeTp umgpposorn APPA-305
Mcnonb3yembli npegen nsmepeHun nepemeHHoro HanpsikeHus 400 B;
OCHOBHasi abCcontoTHas NOrpeLHoOCTb N3MepeHui, B:
1 (0,007X + 0,05),
roe X — uamepeHHoe, 3Ha4YeHne nepemMeHHoro HanpsbkeHns, B.
Mcnonb3yeMbln npegen naMepeHui curbl NOCTOSHHOIO Toka 40 MA,;
OCHOBHasi abCoNOTHas NOrpeLLIHOCTb U3MEPEHUIA, MA!
+ (0,002X + 0,004),
roe X — usMepeHHoe 3Ha4yeHne CuUnbl MOCTOAHHOIO ToKa, MA
A1.9.4, TepmocTaT xugkoctHbein TXK-TC-01/26
A1.9.5, [wnana3soH perynupoBaHusa Temnepatypbl oT nntoc 10 go nntoc 100 °C.
A1.10.3, MorpelwHocTb NoaaepxaHusa TemnepaTypbl He 6onee + 0,1 °C.
A1.10.4,
A1.10.5
A1.94, MepHble konbbl 2-1000-2 TOCT 1770-74 1000 cm®
A1.9.5 Munetka 2-1-2-1 TOCT 29227-91 1 cm®, norpetuHocTs + 0,01 cm®
Munetka 2-1-2-5 TOCT 29227-91 5 cm®, norpewHocTs + 0,05 cm®
Munetka 2-2-50 FTOCT 29169-91 50 cm®, norpetHocTs + 0,1 cm®
A1.94, Hatpun xnopucteinn no FOCT 4233-77, x.4. nubo 4.4.a.
A1.9.5
A1.9.3, Bopa ounwieHnas ansa xmmmdeckoro aHanmsa OCT 34-70-953.2-88
A1.94,
A1.9.5

MpumMmeyaHus

1 [donyckaeTcs npyuMeHeHne Opyrux cpeacTs U3MepeHui, He NMPUBEAEHHbIX B NepeyHe, HO
obecneynBaroLLmnx onpegeneHme MeTponormyeckux XxapakTepucTuk ¢ Heob6XoAMMON TOYHOCTbHO.

2 [ns namepeHun TemnepaTypbl 4ONyCKaeTCa NPUMEHEHNe OpYrux CPeacTB U3MEPEHUn ¢
MOrpeLlHOCTbIO n3mepeHnn He xyxe 1 0,1 °C.

Cpefcrea nsmepeHui OMMKHbI ObITb NOBEPEHBI N UMETL AENCTBYOLME CBUAETESb-
CTBa O NOBEPKEe UNu 3HaKN NOBEPKU.
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WcnbiTaTenbHoe obopyaoBaHWe OOMKHO MMETb OTMETKM, MoATBEpXKAaloLne ero
FOAHOCTb B COOTBETCTBUM C TPEBOBAHMAMUN NX TEXHUYECKON JOKYMEHTaLUN.

A1.6 TpeboBaHusA K KBanucpukaumm noBepuTtens

A1.6.1 K npoBefieHNIO NOBEPKM aHANM3aToOpPOB AOMNyCcKarTCa nuua, MMerLme Bbic-
LLee unm cpegHeTexHnyeckoe obpasoBaHue, onbIT paboTbl B 0611aCTN aHAaNUTUYECKON XU-
MWW, €XErogHo Npoxogsuime NPoBEPKY 3HAHWM MO TexHWKe Ge3onacHOCTW, Bragetoline
TEXHUKOWN NOTEHLMOMETPUYECKUX U3MEPEHUN, N3YHMBLLME HACTOSLLYI0O METOOUKY NMOBEPKU
N aTTecToBaHHbIE B KAYeCTBE NOBEPUTENS.

A1.7 TpeboBaHusa 6e3onacHoOCTH

A1.7.1 lNpun npoBegeHM NOBEPKM COBMOAAIOT NpaBuna TEXHMKNU 6e30MacHOCTU:

— npu paboTe ¢ xummnyecknumm peaktnsamm — no NOCT 12.1.007-76 n TOCT 12.4.021-75;

— npu paboTte ¢ anekTpoyctaHoBkamu — no MOCT 12.1.019-2009 n NOCT 12.2.007.0-75.

A1.7.2 lNomelLeHne, B KOTOPOM OCYLLECTBNSETCS NoBepKa, LOSMKHO COOTBETCTBO-
BaTb TpeboBaHnaM noxapHon 6e3onacHocTn no FOCT 12.1.004-91 n umeTb cpeacTsa no-
xapoTtyweHus no NOCT 12.4.009-83.

A1.7.3 VicnonHntenu JomkHbl ObiTb MPOMHCTPYKTMPOBaHbLI O Mepax 6e3onacHoCTH,
KOTOpble AOMKHbI cobntogaTtbes npu paboTe ¢ npubopamu, B COOTBETCTBUN C UHCTPYKLM-
AMK, npunaraembsiMn K npubdopam. Oby4veHne paboTtarowmx nuy, NnpasmnnamMm 6e3onacHoCcTn
Tpyaa nposogsat no NOCT 12.0.004-90.

A1.8 YcnoBusa npoBeaeHUs NnoBepKu

A1.8.1 lNoBepka gomkHa NpoBOAUTLCA B CrefyloLmX YCroBUAX:

— TemnepaTtypa OKpyXatoLero Bo3ayxa, °C ......ooviiiiiiiiiiiieie e (20 £ 5);
— OTHOCUTESbHAas BNAaXXHOCTb BO3AyXa, %, HE BOMEe ........ccccevveeiieiiieenn, 80;
— aTtMocdepHoe AaBneHne, Ka ... o1 84,0 no 106,7;

nuTaHue — OT ceTn nepeMeHHoro Toka yactoton (50,0 + 0,5) 'y, 1 HanpskeHnem
(220 4 ,4) B nnbo (36 £ 1) B.

A1.8.2 Bubpauus, Tpsicka, yaapbl, Bnusaowmne Ha paboTy aHanusaTtopa, He gonyc-
KatoTcs.

A1.9 lNMoaroTtoBKa K noBepkKe

A1.9.1 OcHoBHOe 1 BCcnomoraTenbHoe obopyaoBaHue, ykaszaHHoe B n. A1.5, noaro-
TaBNMBalOT K paboTe B COOTBETCTBMM C TPeOOBaHNAMM HOPMATUBHbBIX JOKYMEHTOB 1 3.

A1.9.2 MNoBepsieMbi aHann3aTop NogrotTaBnMealoT K pabote B cOoTBETCTBUM M. 2.3
PYKOBOZCTBA MO 3KCMyaTaumn, NpoBOAAT rpagynpoBKy B COOTBETCTBUM C pasgernom 3.

A1.9.3 YcTtaHaBnusatoT npeaensl NporpaMmmMmpyemMoro guanasoHa M3aMepeHuin mac-
COBOW KOHLIEHTpaummn (aKTUBHOCTM) MOHOB HaTpus (Cna) NO TOKOBOMY BbIXOAY.
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YcTaHaBnvBatoT B COOTBETCTBUM C M. 2.6 pyKOBOACTBA MO 3KCnnyaTauum:

— AuanasoH uamepeHunii Cna No TOKOBOMY BbIXOAY:
HAYAJIO - 0 mkr/gm3;
KOHEL], - 1000 mkr/am?3;

— 3HayeHuns yCTaBoOK:

MIN — 0 mkr/gmsS;

MAX - 1000 mkr/ams.

A1.9.4 lamepsaloT € NOMOLLbIO OTrpagyMpoBaHHOIO aHanm3atopa KOHUeHTpauuio
MOHOB HAaTPUA B OYMLLEHHOW BOAE, HAa KOTOPOW ByayT roTOBUTLCSA KOHTPOSIbHBIE PAcTBOpbI,

N PUKCUPYIOT U3MEPEHHOE 3HaAYEeHUne Cf\,a, MKr/am3.

A1.9.5 [oTOBAT B COOTBETCTBUM C NpUNoxeHnem b oanH n3 Tpex (¢ yueTom npenmy-
LLIeCTBEHHOrO AMana3oHa n3amepeHui Npu aKcnnyaTaunum aHanmsatopa) KOHTPOSIbHbIX pac-
TBOPOB Xropuaa HaTpusA C KOHLEHTpaLmen noHos HaTpusa 115, 437 unun 900 mkr/am3. Pac-
XO[ pacTBopa Ha nosepky — 2 AmS Ha oAHy rMaponaHens.

A1.9.6 lna  aHanusatopa  WCMOJSIHEHUN MAPK-1002P, MAPK-1002P/36,
MAPK-1002P/1 n MAPK-1002P/1/36 roToBAT AOMNOMHUTENBLHO OAMH 13 ABYX (C y4eTOoM npe-
UMYLLLECTBEHHOMO AMana3oHa N3MepeHNin Npu aKcnyaTauun aHanmsatopa) KOHTPOSbHbIX
pacTBopa Xrnopuaa HaTpusi ¢ KOHLeHTpaumen noHos HaTtpua 1380 unm 2600 mkr/ams. Pac-
X0 pacTBopa Ha noBepky — 2 AmS3 Ha oAHy rMaponaHens.

A1.10 NpoBeaeHne noBepkun
A1.10.1 BHeLwlHUM ocMoTp

Ha noBepky npegbaBnsioT NacnopT 1 pyKoBOACTBO MO 3KCMyaTaumu.

Mpn NpoBeAeHUN BHELLHETO OCMOTPa NPOBEPSIOT BU3YyaribHO:

— KOMMJIEKTHOCTb aHanuaaTopa;

— LEeNIOCTHOCTb KOPMyCOB, 3MNeKTpoaoB, kabenewn, OoTCyTCTBME MEXaHU4eCKUX Mno-
BpeXAeHN, NPenATCTBYHOLMX HOPManNbHOMY (PYHKLMOHMPOBAHMIO aHanm3aTopa;

— YUCTOTY U LENOCTHOCTb COEQVHUTENEN N THE3[;

— YeTKOCTb U NpaBUibHOCTb MAPKUPOBKM B COOTBETCTBMM C PYKOBOLCTBOM MO 3KC-
nnyatauyuu (06o3HayeHne aHanmsaTopa, HaMMeHoBaHWe, 3aBOACKON HOMeEpP aHanuaaTopa,
3aBOACKON HOMEP 3NeKTpoaoB, 0003HA4YeHMe nepekntyaTensi, KHOMOK, COeANHUTENEN,
rHe3n, perMcTpaunoHHbIn HoMmep B 'ocygapCTBEHHOM peecTpe CpeacTB U3MEePEHUN U UH-
TepBan Mexay nosepkamu).

AHanusartop, nmeroLmn gedekTbl, KOTOpble 3aTPYAHAIT 3KChnyaTaumo, bpakyoT u
K JanbHeuwlen noBepke He JoMycKatoT.

A1.10.2 OnpoboBaHue

A1.10.2.1 MNpoBepka (PyHKLUNOHMPOBAHMS aHanM3aTopa B pasfnuUYHbIX pexumMax pa-
6oTbI

MogkntoyatoT 6ok npeobpasoBaTenbHbIN K CETU NEPEMEHHOrO Toka YactoTom 50 My n
HanpshkeHnem 220 B nnbo 36 B (B 3aBUCUMOCTM OT UCMOSTHEHMS aHann3aTopa).
BkntovatoT nosepsieMbl aHanmMsaTtop.
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MEHIO »
BOA

((G » N

\NLe

MpoBepsaT paboTtocnocobHocTb kHomok «KAHAIy, «

((G».

PesynbTat NpoBEPKM CUNTAIOT YAOBNETBOPUTENBHBLIM, ECIN:

— noaceeymBaeTcs ceetoBon nHamnkaTop « CETby;

— npu HaxaTnm kHonkn «KAHAJT» nameHseTcsa pexmm nHankauum KaHanoB B 3aBu-
CMMOCTW OT KONM4YecTBa NOAKMOYEHHbIX KaHanos (oguH nnbo aea);

’ TN »’

» aHanusaTop nepexoauT U3 pexrMa U3MepeHuii B

— NPUN HaXaTnn KHOMKN « MEHIO
BBOA

PEXMUM KOHTPOMS U UBMEHEHUSI NapaMeTPOB (BXOA B MEHIO);

— KHOMKON « 6 » OCYLLeCTBNSETCS BK/IIOYEHME M OTKMOYEHNE MOACBETKN 3KpaHa
NHAMKaTOPA;

— KHOMKamm «G», «y OCYLLIEeCTBNSETCS NepeMeLleHne Mo CTPoKam MEHH0.

A1.10.2.2 TpoBepka cooTBETCTBUA NporpaMmmHoro obecneveHns (MN0O)

MepexoaaTt B akpaHHoe MeHto «[MO N KOHTP.CYMMBbl».

MpoBepstoT cootBeTcTBME 1O TOMY, KOTOPOE BbINO 3adUKCMPOBAHO NMPU UCNbITa-
HUAX B Lenax yTBepXaeHust Tuna aHanuaaTopa.

Ansa atoro domkenpyoT naeHtTndmkaunoHHoe ob6o3sHaveHne NO n undposblie naeH-
Tnpmkatopbl MO (KOHTPOMBHbLIE CYMMbl UCMIOMHSAEMOro KoAa), KOTopble A0SKHbI COOTBET-
ctBoBaTb Tabnuue A1.10.1.

Tabnuya A1.10.1

NoeHTnnkaunoHHble AaHHbIE 3Ha4eHune
(Npu3Hakm) VMcnonHeHne aHanmnsatopa MAPK-
1002, 1002/36, 1002/1, 1002T, 1002T/36,

1002/1/36, 1002P, 1002P/36, | 1002T/1, 1002T/1/36
1002P/1, 1002P/1/36

MpoeHTndukaumoHHoe

HanmeHoBaHue [10:

— [ng nnaTbl MHAMKaUum 10021.430.03.06 10021.430.03.07
— [Ons nnatbl yCUNuTens 1002U.430.02.04 1002UT.430.01.03

Homep Bepcumn
(noeHTMdukaLmMoHHbI Homep) MO:

— [Onga nnaTbl UHAVKaUumn 03.06 03.07

— [ng nnatel yeunutens 02.04 01.03
LUndposon nagentndpukatop Mo:

— Ang nnaTbl UHAVKaUWK 0xA2BA3EB4 0xB5DEB4A2
— [Ons nnaTthl yeunuTens 0xA369F903 0x84DABC3A

IMpume4yaHue—YeTtbipe nocrnegHUx undpbl B U AEHTUPUKALMOHHOM HAUMEHOBAHUN
MO o6osHa4vatoT Homep Bepcum [10.

PesynbTat npoBepku cHnTaloT yaoBeTBOPUTENBbHbLIM, €CNN NPUBEOEHHbIE NOEHTU-
durKaumMoHHOe 0603HayYeHne, MAEHTUUKaATOP MEeTPonorndeckn 3sHadmmon 4actu [10,
naeHTngukatopsl MO (KOHTPOSbHBIE CYMMbl UCMONIHAEMOrO Kofa B LWeCTHaauaTePUYHON
CUCTEME) COOTBETCTBYIOT YCTAHOBSIEHHbIM MO MHAMKATOPY aHanuaatopa TpeboBaHUAM.
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A1.10.3 OnpeaeneHne oCHOBHOM abCcONTHON NOrPELLHOCTN aHanmM3aTopa npu us-
mepeHun Cna No nHamkaTopy. OnpegeneHme oCHOBHOWM abCoNOTHON NOrpeLLHOCTN aHanu-
3aTopa npu namepeHnn Cna MO TOKOBOMY BbIXOay.

A1.10.3.1 lNogroToBka K UaMepeHusam

CobupatoT ycTaHOBKY B COOTBETCTBUMN C PUCYHKOM, YKa3aHHOM B Tabnuue A1.10.2.
Tabnuuya A1.10.2

McnonHeHne aHanuaartopa M'moponaHenb Cxema
YCTaHOBKMU

MAPK-1002, MAPK-1002/1,
MAPK-1002/36, MAPK-1002/1/36
MAPK-1002P, MAPK-1002P/1, rm-1002 Pucyok A1.10.1
MAPK-1002P/36, MAPK-1002P/1/36

MAPK-1002T, MAPK-1002T/1,
MAPK-1002T/36, MAPK-1002T/1/36

Im-1002T PucyHok A1.10.2




Komnpeccop |
K-1002 BAI-1002
Tpyoka [ 11
NBX CT-18
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PoseTka

K pasbemy «JATUUK A» unun « JATUMK B» H/PC'IOTB

©Onoka npeobpa3oBaTesibHOro

K MCTOYHUKY nuTaHus |___|
noctosiHHoro Toka MIM-1002

\

@BHyTp_2,5X1 ,0

datumnk_|
TemnepaTypbl

Hatpuesbin
anekTpoq_|

pH-anekTpoa_| |

3a>KVII\{I\
BUMHTOBOU

WTyuep
AYenKu
NPOTOYHOM

TpyOka
MNBX CT-187
@BHyTp.1 6,0X2,0;

a—
“ L -

L =500 mm

oooo O
NE D]j
1l

Kabenb K1002.5

|_—

Bnok

1 Cnue

PucyHok A1.10.1

AN

EmkocTtb
KOHTpPOIb-
Horo
pactBopa

41010103EEFQYQYQYQYQYQYQYQYQYQY

TepmocTtaTt
TC-80M-2

Tpybka NBX CT-18
®BHyTp.215><1 50

ycumnutena
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PoseTka
K pazbemy «JATUUK A» unn « JATUMK B» H/PC'IOTB

Gnoka npeobpasoBaTenbHOro
Kabenb K1002.5
/
K McTouHMKy nutaHms |___|
noctosiHHoro Toka MIM-1002
Komnpeccop
K-1002T
BA-1002T
Tpy6ka f
NBX CT-18 — /
Cunrp 2561, L4 g
’ =]
1 a EmkocTb
Temnep:T?prf// g KORTPOTIL-
ogoo 0O HOTO
[ pacTtBopa
HaTtpuneBbin ﬁ
anekTpos_
pH-anekTpoa || |
T4 H
3axum_ T -
BMHTOBOW \\\\\
~ TepmocTtaTt
UJTyLlep L 11 1] TC'80M'2
auenkn [T Te 1=
NpOTOHHOM Tpy6ka MBX CT-18
®BHyTp.2s5x1 10
TpyOka
MBX CT-18 11 \ng(l)]fmenﬂ
@BHyTp.1 650X210;
L =500 mm

l' CnuB

PucyHok A1.10.2

MoacoeaunsitoT kabenb K1002.5 k pasbemy «JATHUK A» nnn «JATHUK B» 6noka

npeobpa3oBaTenbHOro. }
MoacoegunsitoT mynetumeTp APPA-305 k pasbemy « TOKOBbBIV BbIXO[, CUTMHA-

JINSALNA, RS-485» 6noka npeobpa3oBaTenibHOro B COOTBETCTBMM C pucyHkom A1.10.3.
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( \ MynbTnmeTp PoseTtka PC19TB
_|—APPA-305 (8ud co cMOopPOHbI Naltku KOHMaKkmos)

mA Kanan A
5(+) | 6(-) ol 0bo5od
Kanan B 012 011 010 09 08
9(+) | 6(-) 016 015014 013
mA com
'e) o) PoseTka 019018 017
PC19TB

K pasbemy « TOKOBbI BbIXO/,
CUTHANNBALUUA, RS-485»
©noka npeobpasoBaTenbHOMo

PucyHok A1.10.3

A1.10.3.2 lNpoBeneHne namepeHum

3anueatoT 1 AM3 NPUrOTOBMNEHHOIO KOHTPOMLHOMO pacTBopa Xnopuaa HaTpusa B Co-
CyA v NoMeLLaloT eMKOCTb KOHTPOSIbHOrO pacTBopa B TepMocTar.

BknitovatoT TepmocTaT 1 yctaHasnmBaroT TemnepaTtypy (25,0 £ 0,5) °C, nogaepxu-
Bas €e C OTKMNOHEHNEM OT ycTaHoBMBLUEerocsi 3HayeHus = 0,3 °C.

BblaepxuBatoT eMKOCTb KOHTPOJSIbHOrO pacTBopa B TEpMOCTaTe HE MeHee 3 u.

MoacoeauHAT K WTyuepy a4verkn npotovHon Tpyoky MNBX CT-18 Tewyrp.2,5%x1,0 oT
€MKOCTU KOHTPOJSIbHOIrO pacTeopa.

BkntovarotT 6nok aBTomaTtudeckoro gosvposanusa (BAL) B pexume «PABOTA» u
NponyckalT Yyepes A4erKy NPOTOYHYI NPUrOTOBIIEHHbIN PacTBOP.

MpoBogaT uamepeHne Cna pacTBopa MO WMHAUKATOPY M (PUKCUPYKOT 3HAYeHue

Cya's MKT/gMm3.

4-20
OpHoBpeMeHHO PUKCMPYIOT BbIXOAHbIE TOKK Grioka npeobpasosatenbHoro [, U

I(g;)f , MA, Ha anana3oHax oT 4 go 20 MA n ot 0 0o 5 MA COOTBETCTBEHHO.
M3mepeHunst nponsBoaaT Tpu pasa.
Ons aHanusatopa mncnonHeHn MAPK-1002P, MAPK-1002P/1, MAPK-1002P/36 n
MAPK-1002P/1/36 oononHUTENbLHO NPOBOAAT aHanoOrnyHble U3MEPEHUS BTOPOro Mpuro-
TOBJIEHHOIO KOHTPOSMBHOIO pacTBopa xfiopuaa HaTpus, NpegsBapuTeribHO YCTaHOBUB npe-
Aenbl ananasoHa namepeHnin Cna NO TOKOBOMY BbIXOAY:

HAYAIO - 1000 mkr/am?;

KOHEL, - 3000 mkr/am?3.

MpoBOAAT aHaNOrMYHbLIE N3MEPEHUS AN BTOPOro KaHana, ecnu B KOMMNNEKT aHanu-

3aTopa BXOoOAT ABE r’maponaHernn.
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A1.10.3.3 ObpaboTka pe3ynbTaToB U3MEPEHUN

PaccunTbiBaloT ANS KaXAOro M3MepeHUsi OCHOBHYHO abCONOTHYH MOrpeLlHOCTb
aHanusartopa npu namepeHnm Cna No MHAMKATOPY Ao, MKI/AM3, no dopmyrne:

_ u3M am 8

rae Cp,, — MaccoBasi KOHLEHTpaLWsi UOHOB HAaTPUsS KOHTPOJSIbHOTO pacTBopa,
MKr/am3;

6

CNa

HaTpWsA B BOAE OYMULLIEHHOW AN XMMUYECKOro aHanunaa, MKr/ame.

— M3MEPEHHOEe 3Ha4YeHWe MacCOBOM KOHLeHTpauun (aKTMBHOCTW) MOHOB

PesynbTat onepaumm NoBEPKM CHUTAIOT YAOBNETBOPUTESbHBIM, ECIN:
a) npu namepeHun Cna pactBopa C MacCoBOW KOHLEHTpauuen MoHoB HaTpusa 115,
437 vnn 900 mkr/ams3:

— anga aHanmsatopa ucnonHeHnn MAPK-1002, MAPK-1002/36, MAPK-1002/1,
MAPK-1002/1/36, MAPK-1002P, MAPK-1002P/36, MAPK-1002P/1, MAPK-1002P/1/36

—(05+0,12C") <Ay <0,5+0,12C37;

— Anga aHanusatopa ucnonHeHnn MAPK-1002T, MAPK-1002T/36, MAPK-1002T/1 w
MAPK-1002T/1/36

—(0,03+0,12C37) <Ay £0,03+0,12Cy;;

0) npn namepeHun Cna pactBopa C MacCoOBOW KOHLEHTpaumen noHoB Hatpusa 1380 nnm
2600 mkr/om? ons aHanusaTtopa ucrnonHeHnin MAPK-1002P, MAPK-1002P/36, MAPK-1002P/1,
MAPK-1002P/1/36

—03CY <A, <03C".

PaccuntbiBatloT 3HayeHus C4 20y CNa , MKr/OM3, ANs M3MepeHHbIX 3HavYeHui
4-20 . 0-5
I()’blx Isz;lx

— [N BbIXOOQHOro Toka Ha gnanasoHe oT 4 go 20 MA no cdopmyne

C()uan .
C4 20 (420 4) A ol A12)

8 blX

— [N4A BbIXOOQHOro Toka Ha ananasoHe ot 0 o 5 MA no cdopmyrne

05 05 Cduan

Ha4
CN I@blx 5 +CNa ] (A1.3)
roe CO”“” — 3anporpamMMMpOBaHHbIA AManasoH naMepeHuin Cna No TOKOBOMY Bbl-

xony, MKr/am3, onpeaensembiin Kak pasHocTb Mexay 3HaveHuamu « KOHEL» n « HAYAO»
3anporpamMMpOBaHHOro AnanasoHa namepeHuii Cna N0 TOKOBOMY BbIXOAY;
Cy, — 3HaveHvne «HAYAJIO» 3anporpaMMypoBaHHOMO AnanasoHa U3MepeHuit
CnNa N0 TOKOBOMY BbIX0Ay, MKr/am2.
PaccuntbiBaloT Ans BCeEX 3HA4YEHM OCHOBHYH abCOMOTHYO MNOrpeLLHOCTb aHanms3a-
Topa npu namepeHn Cna N0 TOKOBOMY BbIXOAY Ao-s, 420, MKI/AM3, no doopmyrne:
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Ao 5420 = C}(\)/;5,4—20 —Cya - (A1.4)

PesynbTaT onepauuy noBepkn cYNTaOT yOOBNETBOPUTENbHbBIM, ECIN:
a) npy namepeHnn Cna pacTBopa C MacCOBOM KOHLEHTpaumen noHoB Hatpua 115,
437 vinn 900 mkr/am3:
— Onga aHanmsatopa ucnonHenmn MAPK-1002, MAPK-1002/36, MAPK-1002/1,
MAPK-1002/1/36, MAPK-1002P, MAPK-1002P/36, MAPK-1002P/1, MAPK-1002P/1/36

~[(0,5 + 0,002C%%“") + 0,12C" 1 < Ay_s420 < (0,5 + 0,002C5“") + 0,12C 3"

— Ans aHanuaatopa ncnonHeHnn MAPK-1002T, MAPK-1002T/36, MAPK-1002T/1
n MAPK-1002T/1/36

~[(0,03 + 0,002C5“™") + 0,12C "] < Ay_s.4 59 < (0,03 + 0,002C3") + 0,12C";

6) npn n3amepeHnn Cna pactBopa C MacCOBOW KOHUEHTpauuen noHos Hatpus 1380
unm 2600 wmkr/gm® aona aHanusaTopa wucrnonHenun MAPK-1002P, MAPK-1002P/36,
MAPK-1002P/1, MAPK-1002P/1/36

~(0,002C%"+ 0,3 C™) < Ay_s4 59 < 0,002C54"+ 0,3C "

A1.10.4 OnpeneneHve OONOSHATENBHOM abCOMOTHOM NOrpPELLUHOCTM aHanu3artopa
npn mnamepeHnn CnNa, BbI3BAaHHON W3MEHEHWEM TeMnepaTypbl aHanuM3aMpyemonm cpenbl
(norpelwHOCTb TeMnepaTypHON KOMMNeHcauun aHanunsaTopa)

A1.10.4.1 MNoaroToBKka K U3MepEHNAM

MoaroTtoBka K M3MepeHnam aHanornyHa npmeegeHHon B n. A1.10.3.1.
MynbtumeTp APPA-305 He ncnonbaytoT.

A1.10.4.2 lNpoBegeHne namepeHui

3anuBatoT 1 AM3 NPUrOTOBNEHHOIO KOHTPOIBLHOMO pacTBopa Xnopuaa HaTpus B Co-
CyA v NoOMeLLatoT EMKOCTb KOHTPOSIbHOrO pacTBopa B TEpMoCTaT.

BkntoyaloT TepmocTaTt n yctaHasnuearoT temnepatypy (40,0 £ 0,5) °C.

BblaepxmBatoT eMKOCTb KOHTPOJSIbHOrO pacTBopa B TEpMOCTaTe HE MeHee 3 u.

MoacoeauHAT K WTyuepy syerkn npotodHon Tpyoky MNBX CT-18 Jewyrp.2,5%x1,0 oT
€MKOCTU KOHTPOJSIbHOro pacTeopa.

Bkntovatot BAL] B pexxume «PABOTA» 1 nponyckatrT Yyepes s4enky NPOTOYHYH KOH-
TPOMbHbIN PacTBOP XNopuaa HaTpus.

duKcupytoT ycTaHoBMBLIEECs 3HadeHne Clh , MKr/amS.

M3mepeHns npon3BoadaTt Tpu pasa.

Ons ananusatopa ucnonHenmn MAPK-1002P, MAPK-1002P/36, MAPK-1002P/1,
MAPK-1002P/1/36 ponOnHUTENbHO NPOBOAAT aHANOMM4YHble M3MEepPEeHUs A4S BTOPOro npu-
roTOBIEHHOrO pacTBopa Xrnopuaa HaTpus.

lMpoBOOAT aHanorMyHble U3MepeHnsa Arsi BTOPOro KaHarna, ecriv B KOMNIIeKT aHanm-
3aTopa BXOOAT ABEe rMaponaHenu.
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A1.10.4.3 ObpaboTka pe3ynbTaToB U3MEPEHUN

PaccunTbiBaloT JONONHUTENBHYO abCONIOTHYO NOrPELLHOCTb Npu n3mepeHnn Cna,
A, MKr/am3, no dpopmyrne:

Vals usm
A[ — CNa - CN(,I 3 (A1 5)
roe Cj,, — NoKa3aHus aHanusaTtopa npy TemMnepaType KOHTPONbHOro pacTsopa 40
°C, MKr/ams;
Cy,)' — nokasaHvst aHanuaaTtopa npu TemnepaType TOro e KOHTPOIbHOro pac-
TBOpa 25 °C, MKr/am3.

PesynbTat onepaunm NoBEpPKM CHUTAIOT YAOBNETBOPUTENbHBIM, ECIN:
a) npn namepeHnn Cna pacTBopa C MacCoOBOW KOHLUEHTpauuen MoHoB Hatpusa 115,
437 vnun 900 mkr/am3:

— anga aHanmsatopa ucnonHeHnn MAPK-1002, MAPK-1002/36, MAPK-1002/1,
MAPK-1002/1/36, MAPK-1002P, MAPK-1002P/36, MAPK-1002P/1, MAPK-1002P/1/36

~(1L0+024C3M) < A, <10+ 0.24C3;

— Anga aHanusatopa ucnonHeHnn MAPK-1002T, MAPK-1002T/36, MAPK-1002T/1 w
MAPK-1002T/1/36

—(0,06+0,24C) < A, <0,06+0,24Cy;

6) npu n3amepeHnn Cna pactBopa C MacCcOBOW KOHUEeHTpauuen noHos Hatpus 1380
unm 2600 wmkr/gm® ana aHanusaTtopa wucrnonHeHun MAPK-1002P, MAPK-1002P/36,
MAPK-1002P/1, MAPK-1002P/1/36

om om
-0,3C,, <A, £03C,, .
A1.10.5 OnpeneneHne oCHOBHOWM abCoOMOTHOM NOrPELUHOCTM aHanmM3aTopa npu mns-
MepeHun TemnepaTypbl aHann3npyemMmon cpeabl
A1.10.5.1 lNoaroToBKka K U3aMepeHUsm

CobupatoT ycTaHOBKY B COOTBETCTBUM C pucyHkom A1.10.4.

MpumeyaHue— CoeanHeHUs 1 aNeMeHTbl rMaponaHenu, He BNUAIOLNE Ha NpoBeae-
HMEe NPOBEPKU, HE NMOKa3aHbI.

[aTunk TemnepaTypbl aHanM3aTopa NOMeLarnT B TEPMOCTAT XKUOKOCTHbIN.
C nomoLublo TepMocTaTa JOBOAAT Temnepatypy Boabl A0 3HadeHus (20,0 £ 1,0) °C
1 NoAOepXMBaloT ee C OTKNOHEHMEM OT yCcTaHoBuMBLLErocs 3HavyeHms £ 0,1 °C.
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K pazbemy PoseTka
«IATUYVIK A» urm «JATUMK By L1 PC10TB
6noka npeobpasoBaTenbHOro
K neTouHutky nuTakig I'_'I Kabenb coeguHUTENbHbIN
nr-1002
NOCTOSIHHOIO TOKa 00 /K1002.5
TepmomeTp
nabopaTtopHbIn
o NaTuuk 9NEKTPOHHbIN
e - TeMneparypbl J1T-300
oooo O /
I ]j ——
\_/
Bnok TepmocTar
ycunutens YKNOKOCTHbIN

PucyHok A1.10.4

A1.10.5.1 MNpoBegeHne namepeHui

®uKCHpYIOT NokasaHusi aHanmnsatopa no tTemnepatype t, °C, n nokasaHus TepmMmomMeTpa
JIT-300 &, °C, npu Temnepatypax B Tepmoctate (20,0 + 1,0), (0 + 0,5) n (40,0 £ 1,0) °C.

INpume4daHue—[nsanpoBepkn B Touke ¢ TemnepaTtypon (0,0 + 0,5) °C gonyckaeTtcs
MCNONb30BaTb CTakaH C BOAOW, 3anOSIHEHHbIN NIbAOM, YCTAHOBMEHHbIN HAa MarHUTHYIO MeLUarnky.

npOBOLLFIT aHanorn4yHble namepeHuna anda BToporo KaHana, ecriv B KOMMNJ1EKT aHalln-
3aTopa BXOoOAT ABE rmaponaHenn.
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A1.10.5.2 O6bpaboTka pe3ynbTaToB U3MEPEHUN

Pe3yanaT onepaunn nNoBepKn CHUTAOT yOOBJIIETBOPUTESIbHBIM, €Cln AnA Kaxxgom
yCTaHOBJ'IeHHOIZ TeMrnepaTtypbl BbINOJIHAETCA yCIoOBUE!:

-03=st-£6=<0,3.

A1.11 OcbopmneHne pesynbTaToB MOBEPKU

A1.11.1 Pe3ynbTaTbl NOBEPKN OMOPMNAIT B BMAE MNPOTOKONa MPOU3BOSbHOM
doopMmbl.

A1.11.2 NonoxuTenbHble pe3ynbTaTbl MOBEPKM YAOCTOBEPSIOT CBUOETENBCTBOM O
noBepke 1 (Unu) 3anUcbio B NacrnopTe Ha aHann3aTop 1 3HaKOM MOBEPKU B COOTBETCTBUMU
¢ Mpukazom Munnpomtopra Poccum ot 02 ntona 2015 r. Ne 1815. 3Hak noBepkn HaHOCUTCS
Ha CBMAETENLCTBO O NoBepke 1 (Unn) nacnopT, 1 Ha 6ok NnpeobpasoBaTeNbHbIN.

A1.11.3 Ecnu no pesynbTatam NOBEPKM aHaANN3aTop NPU3HAOT HEMPUIOAHbLIM K MpuU-
MEHEHUI0, CBMAETENbCTBO O NOBEPKE aHHYNUPYIOT U BbINUCHIBAOT U3BELLEHNE O Henpu-
ro4HOCTU K NPUMeHeHuo B cooTBeTcTBUK C [NMpukazom MuHnpomtopra Poccum ot 02 nons
2015r. Ne 1815.
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NMPUNOXEHUE b

(obsizamersibHoe)

METOAUKA NPUTOTOBJIEHUA KOHTPOJIbHbIX PACTBOPOB

6.1 TllpurotoBneHne pacteopa xfopmaa HaTpust C MacCoBOW KOHLUEHTpaUMen
MoHoB HaTtpwus 2,3 r/gm3

B3aTtb HaBecky 5,85 r xnopuaa HaTpus, npeaBapuUTenbHO BbICYLLEHHOro B TeyeHne
1-2 4 npu TemnepaTtype 110 °C (BMeCcToO HaBeCKn MOXET ucnonb3oBatbes dpukcaHan 0,1H
NaCl OCY MPTY 6-09-292-70). lNMomecTuTb HaBECKY B MEpPHYK KOnby BMECTUMOCTbIO
1000 cm®.

Hanute B konby 500-700 cm® BoAbl OYMLLEHHOM AN XMMWUYECKOro aHanusa no
OCT 34-70-953.2-88 (B ganbHenLem o4nLeHHas Boga).

[o6uTbCs NONHOro PacTBOPEHNSA CONKU NEPEMELLMBAHNEM COAEPKNUMOTO KONObI.

[onuTb B KONOY O4YMLLIEHHYIO BOAY, HE AonuBas 40 MeTKn 1-3 cMm.

TepmocTaTtupoBaTb Konbdy npu Temnepartype (20 £ 1) °C He meHee 0,5 u.

[oBecTn 06beM pacTBopa OYULLLEHHON BOAOW OO METKU, 3aKpbiTb NPO6GKOM 1 Twia-
TenbHO NepemellaTb.

MepennTb pacTBOp B CTEKMNAHHYIO NN NONNITUNEHOBYIO (NONUNPONUIIEHOBYIO) EM-
KOCTb C MOTHO 3aKpbIBaOLLENCS KPbILLIKOMW.

Cpok xpaHeHua pacTtBopa — He bornee 6 mec.

6.2 TlNpurotoBneHue pacTeopa xnopuga HaTpmsa ¢ MacCoBOW KOHLIEHTpaLMeEN
noHoB Hatpus 230 mr/ am3

Oto6patb nunetkon 100 cm® pacteopa NaCl ¢ maccoBoi KOHUEHTpauuen MOHOB
HaTpusa 2,30 r/am3 1 nepeHecTn ero B MepHyto konby BMecTuMocTbio 1000 cm3.

[onuTb B KONBY OYULLIEHHYIO BOAY, HE JonvBas 00 MeTKU 1-3 CM.

TepmocTaTtupoBaTb konby npu Temnepartype (20 £ 1) °C He meHee 0,5 u.

[loBecTn oObeM pacTBOpa OYMLLEHHOM BOAOW OO METKM, 3aKpbITb NPpobKOM M TLia-
TenbHO NepemeLlaThb.

Mepenntb pacTBOp B CTEKNSAHHYIO UNN NONNSTUNEHOBYIO (NONMNPONUIIEHOBYIO) EM-
KOCTb C NSIOTHO 3aKPbIBAKOLWENCS KPbILLKOMW.

Cpok xpaHeHus pacTtBopa — He 6onee 6 mec.

6.3 [llpurotoBneHue pacTeBopa xrnopuaa HaTpusa ¢ MacCoBOW KOHLIEHTpaLMen
MOHOB HaTpus 69 mr/am?3

Oto6patb nuneTtkon 30 cm3 pactBopa NaCl ¢ MaccoBoi KOHLIeHTpauuen MOHOB
HaTpusa 2,3 r/am® 1 nepeHecTn ero B MepHyto konby BMecTumocTbio 1000 cm3.

[onuTb B KONOy O4YMLLIEHHYIO BOAY, HE AonNuBas 40 MeTKn 1-3 cMm.

TepmocTtaTtuposatb konby npu TemnepaTtype (20 £ 1) °C He meHee 0,5 u.

[loBecTn o6bem pacTBopa OYULLEHHOW BOAOW A0 METKU, 3aKpbiTb NPOOKON 1 TLia-
TenbHO nepemeLllaTb.

MepenuTb pacTBOp B NOSIMITUIIEHOBYIO (NONIMMPONUIIEHOBYH) EMKOCTb C NSIOTHO 3a-
KpbIBaOLLLENCS KPbILLKOMW.

XpaHeHue pacTBopa B CTEKIIAHHOW Tape HegonyCTUMO.

Cpok xpaHeHus pacTteopa — He bonee 1 mec.
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b.4 TllpuroTtoBneHne pacTtBopa xropuga HaTpusi C MacCoBOW KOHUEHTpaumen
noHoB Hatpusa 13,8 mr/am®

OT1o6patb nuneTkon 6 cm® pactBopa NaCl ¢ mMaccoBol KOHLUEHTpauuen MOHOB
HaTpus 2,3 r/am® 1 nepeHecTn ero B MepHyto konby BMecTumocTbio 1000 cm?.

HonuTtb B KOnby O4nLLIEHHYIO BOAY, HE A0NMBasi 40 MeTKU 1-3 cMm.

TepmocTtaTtupoBaTh Konbdy npu Temnepartype (20 £ 1) °C He meHee 0,5 u.

[oBecTn 06beM pacTBopa OYULLLEHHON BOOOW OO METKM, 3aKpbiTb NPOOKOM 1 Tuwa-
TenbHO NnepemMeLLaThb.

[MepennTb pacTBOP B CTEKMSHHYIO U NONNITUAEHOBYHO (MONUNPONUIIEHOBYIO) eM-
KOCTb C MMOTHO 3aKPbIBAKOLENCS KPbILLKOW.

Cpok xpaHeHus pacTBopa — He bonee 1 mec.

6.5 TlNpurotoBneHue pacTsopa xnopuaa HaTpus ¢ MacCoBOW KOHLIEHTpaLUnen
MoHOB HaTtpusa 2,3 mr/am®

OTto6patb nunetkon 10 cm3 pactBopa NaCl ¢ mMaccoBoi KOHLiEHTpaLuuen MOHOB
HaTpus 230 Mr/ Am3 1 NnepeHecTu ero B MepHyto Konby BmecTumocTbio 1000 cmS.

[onuTtb B KOnby O4nLLIEHHYIO BOAY, HE AONMBas 4O MeTKn 1-3 cMm.

TepmocTtaTtupoBaTb Konbdy npu Temnepartype (20 £ 1) °C He meHee 0,5 u.

[oBecTn 06beM pacTBopa OYULLEHHON BOAOW OO METKM, 3aKpbiTb Npobkon n Tuwia-
TenbHO NepemeLlaThb.

MepenuTb pacTBOp B NOSIMITUIIEHOBYIO (NONMMPONUNEHOBYH) EMKOCTbL C NSIOTHO 3a-
KpbIBaIOLLLENCS KPBILLKOMW.

XpaHeHne pacTBopa B CTEKNAHHOW Tape HeaonyCTUMO.

Cpok xpaHeHusa pacTtBopa — He bonee 1 mec.

6.6 lMpuroTtoBneHwe pacTBopa xnopuaa HaTpusa C MacCoBOW KOHLEHTpaunen
MoHoB HaTpua 2600 mkr/am3

OTtobpaTtb nunetkonn 11,3 cm® pacteopa NaCl ¢ MaccoBoi KOHLEHTpaLuuein NOHOB
HaTpusa 230 Mr/am3 1 NnepeHecTn ero B MepHyto Konby BMecTumocTbio 1000 cmd.

[onuTtb B KONby O4nLLIEHHYIO BOAY, HE AoNuBas 4O MeTKu 1-3 cMm.

TepmocTtaTtupoBaTth kondy npu temnepatype (20 £ 1) °C He meHee 0,5 u.

[loBecTn o6bem pacTBopa OYMLLIEHHOMW BOAOW A0 METKU, 3aKpbiTb NPOOKON 1 TLua-
TEeNbHO NepemMeLlaThb.

MepenuTb pacTBOp B NOSIMITUIIEHOBYIO (NONUMPONUIEHOBYH) EMKOCTb C NSIOTHO 3a-
KpblBaOLLENCS KPbILLIKOW.

XpaHeHune pacTBopa B CTEKIIAHHOM Tape HegonyCTUMO.

Cpok xpaHeHust pacTBopa — He 6onee 1 mec.

5.7 MpurotosneHune pacteopa xnopuaa HaTpusi C MacCoBOM KOHLEHTpaLMel
noHoB HaTpusa 1380 mkr/am3

OTtobpatb nunetkon 6 cm® pactBopa NaCl ¢ mMaccoBoi KOHLEHTpauuein MOHOB
HaTpus 230 Mr/aM3 1 NepeHecTn ero B MepHyto konby BMecTumocTbio 1000 cmd.

[onuTtb B KONby o4nLLIEHHYIO BOAY, HE AoNuBas 4O MeTKn 1-3 cMm.

TepmocTtaTtupoBaTh Konbdy npu Temnepartype (20 £ 1) °C He meHee 0,5 u.
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[oBecTn oO0bem pacTBopa OYMLLEHHOM BOAOW OO0 METKM, 3aKpbITb NPOOKOM M TLia-
TenbHO NepemeLllaThb.

Mepenntb pacTBOpP B NONINSTUNEHOBYIO (MONUMPONUIEHOBY) EMKOCTb C NMAIOTHO 3a-
KpbIBaOLLLENCS KPbILLKOMW.

XpaHeHune pacTBopa B CTEKNAHHOM Tape HeaonyCTUMO.

Cpok xpaHeHusi pacTBopa — He b6onee 1 mec.

5.8 TllpurotoBneHue pacTeBopa xnopuaa HaTpusa ¢ MacCoBOW KOHLIEHTpaLMen
noHoB Hatpus 1150 mkr/om?

OTto6patb nuneTkon 5 cm® pactBopa NaCl ¢ mMaccoBoi KOHLEHTpauuen MOHOB
HaTpua 230 mr/ Am3 1 NnepeHecTn ero B MepHyto Konby BmectuMocTbio 1000 cmB.

[onuTb B KONOY O4YMLLIEHHYIO BOAY, HE AonuBas 40 MeTKn 1-3 cMm.

TepmocTtaTtuposaTtb kKonby npu Temnepatype (20 £ 1) °C He meHee 0,5 u.

[oBecTn 06beM pacTBopa OYULLLEHHON BOOOW OO METKU, 3aKpbiTb NPO6GKOn 1 Twa-
TenbHO NepemeLLaThb.

Mepenuntb pacTBOp B NONIN3TUNEHOBYIO (MONMNPONUIEHOBYH) EMKOCTb C NSIOTHO 3a-
KpbIBaOLLENCS KPbILLKOMW.

XpaHeHune pacTBopa B CTEKNAHHOM Tape HegonyCTUMO.

Cpok xpaHeHus pacTtBopa — He 6onee 1 mec.

6.9 [llpuroTtoBneHne pacTtBopa xrnopuga HaTpus C MacCOBOW KOHLEHTpa-
Lmeit noHoB HaTpusa 900 mkr/am3

Oto6partk nunetkon 391,3 cm® pactesopa NaCl ¢ maccoBoi KOHUEHTpaLmnen MOHOB
HaTpusa 2,3 Mr/ Am3 1 NepeHecTn ero B MepHyto Kondy BMecTMocTbio 1000 cmd.

[onuTb B KONBY OYULLIEHHYIO BOAY, HE JonvBas 00 MeTku 1-3 CM.

TepmocTaTtupoBaTtb konby npu Temnepatype (20 £ 1) °C He meHee 0,5 u.

[loBecTn o0bem pacTBopa OYMLLEHHOM BOAOW OO METKM, 3aKpbITb NPOOKOM M TLia-
TenbHO NepemeLlaThb.

Mepenuntb pacTBOp B NONNITUIEHOBYIO (MONMNPONMIEHOBYH) EMKOCTb C NIOTHO 3a-
KpblBaKOLLLENCS KPbILLIKOW.

XpaHeHune pacTBopa B CTEKNAHHOM Tape HegomnyCcTUMO.

Cpok xpaHeHus pacTteopa — He bonee 1 mec.

6.10 lMpuroTtoBneHne pacTtBopa Xxfopuaa HaTpus C MacCOBOW KOHLEHTpa-
Lme noHoB HaTpusa 690 mkr/am3

OTtobpaTb nunetkon 3 cm® pactBopa NaCl ¢ maccoBoi KOHLEHTpauuein MOHOB
HaTpusa 230 Mr/ AM3 1 NepeHecTn ero B MepHyto konby sBmectumocTbio 1000 cm3.

[onuTb B KONOY O4YnLLIEHHYIO BOAY, HE AonuBas 40 MeTKn 1-3 cMm.

TepmocTaTtupoBaTb Konbdy npu Temnepartype (20 £ 1) °C He meHee 0,5 u.

[oBecTn 06bem pacTBopa OYULLEHHOW BOOOW OO METKW, 3aKpbiTb Npobkom un Tuia-
TenbHO NepemellaThb.

Mepenuntb pacTBOp B NONINITUIEHOBYIO (MONMNPONMIEHOBYH) EMKOCTb C NSIOTHO 3a-
KpblBaKOLLLENCS KPbILLIKOW.

XpaHeHue pacTBopa B CTEKISIHHOM Tape HegonyCTUMO.

Cpok xpaHeHus pacTteBopa — He 6onee 1 mec.
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b.11 TllpurotoBneHne pacTBopa Xnopuga HaTpusi C MaccoBOM KOHUEHTpa-
Lmeit MoHoB HaTpusa 437 mkr/am®

MpurotoBneHue pacrteBopa TpebyeT BbICOKOM akKypaTHOCTU. [Mpyu NpUroToBneHUn
AO0JTDKHA MCNONb30BaTbCA TOMBKO NONUaTUNEHOBas (nonunponuneHosasa) nocyaa. Mcknio-
YeHne COCTaBnseT TOSMbKO NUNeTKa, OHa MOXeT ObITb CTEKNAHHOW. Bes npumeHsemas mep-
Hasa nocyaa AoSmkHa ObIThb TLATENbHO OTMbITa OYULLIEHHOW BOoAoW. He gonyckaeTtcs npu-
KOCHOBEHMWE pyKaMu K YacTsIM NOCybl, KOTOPble KOHTAKTUPYIOT C NpUrotTaBnnMBaembIM pac-
TBOPOM.

OTto6patk nunetko 190 cm?® pactBopa NaCl ¢ maccoBoi KOHLEHTpaLuein NOHOB
HaTpus 2,3 Mr/am® 1 nepeHecTn ero B MepHyto konby BMecTumocTtbio 1000 cms.

HonuTtb B KOnby O4nLLIEHHYIO BOAY, HE AONMBas 4O MeTKn 1-3 cMm.

TepmocTtaTtupoBaTth konby npu temnepatype (20 £ 1) °C He meHee 0,5 u.

[oBectTn 06beM pacTBopa OYULLLEHHON BOOOW OO METKM, 3aKpbiTb NPOOKoOM 1 Tuwa-
TenbHO NnepemMeLlaThb.

[MepenuTb pacTBOp B NOSIMITUIIEHOBYIO (NOSIUMPONUIIEHOBYH) EMKOCTb C NSIOTHO 3a-
KpblBalOLLENCS KPbILLIKOW.

XpaHeHune pacTBopa B CTEKIIAHHOM Tape HegonyCTUMO.

PacTtBop xpaHeHuo He NOANEeXUT.

b6.12 [MpuroTtoBrneHne pacTBopa Xxnopuga HaTpua C MacCOBOW KOHUEHTpa-
Lme noHoB HaTpua 345 mkr/am®

MpurotoBneHue pacteopa TpebyeT BbLICOKOM akKypaTHOCTU. [lpu NpuroToBneHuun
AOJTKHA MCMNONb30BaTbCA TOMBbKO NONUATUINIEHOBas (nonunponuneHosas) nocyaa. Mcknio-
YeHne CoCcTaBnAeT TOMbKO NMNEeTKa, OHa MOXET ObITb CTEKNAHHON. Bes npumeHsiemas mep-
Has nocyda OomkHa ObITh TWATENbHO OTMbITa OYMLLEHHOW BOoAoW. He gonyckaeTtca npu-
KOCHOBEHME pyKaMu K YacTsIM NOCybl, KOTOPbIE KOHTAKTUPYIOT C MpUroTaBNMBaemMbIM pac-
TBOPOM.

OTtobpaTtb nuneTkoi 150 cm® pactBopa NaCl ¢ maccoBoi KOHLEeHTpauuen MOHOB
HaTpusa 2,3 mr/ame 1 nepeHecTn ero B MepHyto konby BmectumocTbio 1000 cmd.

[onuTe B KONby O4nLLIEHHYIO BOAY, HE AONuBas 4O MeTKu 1-3 cMm.

TepmocTtaTtupoBaTb Konby npu Temnepatype (20 £ 1) °C He meHee 0,5 u.

[oBecTn 06beM pacTBopa OYULLEHHON BOOOW OO METKM, 3aKpbiTb NPOOKOM 1 Tuwa-
TenbHO nepemMeLuaTb.

PaCTBOp XpaHeHno He NoAJIEXNT.

B6.13 [llpurotoBneHue pactBopa Xxrnopuaa HaTpuss C MacCOBOM KOHUeEHTpa-
umen noHos Hatpus 230 mkr/am®

MpurotoBneHue pacteBopa TpebyeT BbICOKOM akKypaTHOCTU. [Mpu MpurotoBneHun
AOJIMKHA MCMNONb30BaTbCA TONbKO NONMATUNEHOBas (nonunponuneHoas) nocyaa. Ncknio-
YeHne COCTaBnsEeT TOMbKO NUNeTKa, OHa MOXeT ObITb CTEKNAHHOW. Bes npumeHsemas mep-
Has nocyaa AoSmkHa ObIThb TLATENbHO OTMbITa OYMLLEHHOW Bogon. He gonyckaeTtcsa npu-
KOCHOBEHME pyKaMu K YacTsIM NOCyAbl, KOTOPblE KOHTAKTUPYIOT C NpUroTaBnnMBaembIM pac-
TBOPOM.

OTto6patk nunetkon 100 cm® pactBopa NaCl ¢ maccoBoi KOHLUEHTpaLuen NOHOB
HaTpusa 2,3 mr/am® 1 nepeHecTn ero B MepHyto konby BmectumocTtbio 1000 cmd.

HonuTb B KONBY OYULLIEHHYIO BOAY, HE JONMBas OO METKU 1-3 CM.

TepmocTtatmpoBaTtb konby npu temnepatype (20 £ 1) °C He meHee 0,5 u.
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[oBecTn oO0bem pacTBopa OYMLLEHHOM BOAOW OO0 METKM, 3aKpbITb NPOOKOM M TLia-
TeNbHO nepemMeLlaTb.
PacTtBop XpaHEeHUI0O He NOANEXNT.

6.14 [llpurotoBneHmne pacTtBopa xnopuaa HaTpus C MacCoBOW KOHLEHTpa-
umen noHoB HaTtpusa 115 mkr/am3

MpuroToBneHne pactesopa TpebyeT BbLICOKOM akkypaTHOCTU. [Mpyn NpUroToBneHUu
AO0JDKHA MCMONb30BaTbCA TOMBKO NONUaTUNeHoBas (nonunponuneHosada) nocyaa. Mcknio-
YeHue CoCTaBnsET TOMbKO NUNeTKa, OHa MOXeT ObITb CTEKNAHHOW. Bea npumeHsemas mep-
Has nocyaa AofmkHa ObITb TLATENbHO OTMbITa OYULLIEHHOW BOAOW. He gonyckaeTcs npu-
KOCHOBEHME pyKaMM K YacTsM Nocybl, KOTOPble KOHTAKTUPYIOT C NpUroTaBnnBaemMbiM pac-
TBOPOM.

OTto6patb nuneTtkon 50 cm3 pactBopa NaCl ¢ mMaccoBoi KOHLIeHTpauuein MOHOB
HaTpusa 2,3 Mr/am® 1 nepeHecTn ero B MepHyto konby BMecTumocTbio 1000 cmd.

[onuTb B KONOy O4YMLLIEHHYIO BOAY, HE AonuBas 40 MeTKn 1-3 cMm.

TepmocTaTtupoBaTb Konby npmn Temnepatype (20 £ 1) °C He meHee 0,5 u.

[loBecTn oO6beM pacTBopa OYMLLIEHHOM BOAOW A0 METKM, 3aKpbiTb NPOOKOM M TLua-
TenbHO nepemeLlaTb.

PacTBop xpaHeHuto He NOASEXNT.

6.15 lMpuroTtoBneHne pacTtBopa xrnopuaa HaTpuUa C MacCOBOW KOHLEHTpa-
Lmen MoHOB HaTpusa 46 mkr/am®

MpuroToBneHne pacteBopa TpebyeT BbLICOKOM akkypaTHOCTW. [Mpu npurotoBrneHun
AOJDKHA MCNONb30BaTbCA TOMBbKO NONUaTUNEHoBas (nonunponuneHosas) nocyaa. Mcknio-
YeHue cocTaBnsAeT TONbKO NUMNEeTKa, OHa MOXeT ObITb CTEKNAHHOW. Best npumeHsiemas mep-
Has nocyaa AofmkHa ObITh TWATENbHO OTMbITa OYMLLEHHOW BO4OW. He gonyckaeTca npu-
KOCHOBEHME pyKaMU K YacTsaM Nocyabl, KOTOpble KOHTaKTUPYIOT C NPUroTaBfiMBaeMbIM pac-
TBOPOM.

OTtobpaTb nunetkon 20 cm® pactBopa NaCl ¢ mMaccoBoi KOHLEHTpaLuein MOHOB
HaTpusa 2,3 mr/ame 1 nepeHecTy ero B MepHyto konby BMmectumocTbio 1000 cmd.

[onuTb B KONOY O4YMLLIEHHYIO BOAY, HE AonuBas 4O MeTKu 1-3 cMm.

TepmocTaTtupoBaTb Konby npu Temnepatype (20 £ 1) °C He meHee 0,5 u.

6.16 [MpuroTtoBneHne pacTtBopa xropuaa HaTpuUsa C MacCOBOW KOHLEHTpa-
Lmen MoHOB HaTpusa 23 MKr/am®

MpuroToBneHne pactesopa TpebyeT BbLICOKOM akKypaTHOCTU. [Mpyn NpUroToBneHuu
AOJTKHA MCMNONb30BaTbCA TOMBbKO NONUaTUNEHOBas (nonunponuneHosas) nocyaa. Mcknio-
YeHMe COCTaBIISIET TONbKO NUMNeTKa, OHa MOXET ObITb CTEKNsIHHOW. Becs npumeHsiemas mep-
Has nocyaa AofmkHa ObITh TWATENbHO OTMbITa OYMLLEHHOW BO4OW. He gonyckaeTca npu-
KOCHOBEHME pyKaMM K YacTsaM Nocyabl, KOTOPblE KOHTAKTUPYIOT C NPUroTaBnMBaeMbIM pac-
TBOPOM.

OTtobpaTb nunetkon 10 cm® pactBopa NaCl ¢ maccoBon KOHLEHTpauuein MOHOB
HaTpusa 2,3 mr/ame 1 nepeHecTn ero B MepHyto konby BMmectumocTbio 1000 cmS.

[onuTb B KONOY O4YnLLIEHHYIO BOAY, HE AonuBas 40 MeTKn 1-3 cMm.

TepmocTtatuposatb konby npu tTemnepatype (20 £ 1) °C He meHee 0,5 u.

[loBecTn oO6bem pacTBopa OYMLLEHHOM BOAOW OO METKM, 3aKpbITb NPobKOM M TLia-
TenbHO nepemMeLuaTb.

PacTBop XpaHEHUIO HE NOANEXNT.
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b6.17 TllpurotoBneHne pacTBopa Xnopuga HaTpusi C MaccoBOM KOHUEHTpa-
Lmeit MoHoB HaTpusa 9,2 mkr/am®

MpurotoBneHue pacteBopa TpebyeT BbICOKOM akKypaTHOCTU. [Mpy NpUroToBneHun
AO0JDKHA MCNONb30BaTbCA TOMBKO MNONUaTUNeHoBas (nonunponuneHoBada) nocyaa. Mcknto-
YeHne COCTaBnseT TOMbKO NUNeTKa, OHa MOXeT ObITb CTEKNAHHOW. Bes npumeHsemas mep-
Hasa nocyaa AoSmkHa ObITh TLWATENbHO OTMbITa OYULLEHHOM Bogon. He gonyckaeTtcsa npu-
KOCHOBEHMWE pyKaMu K YacTsIM Mocyabl, KOTOPble KOHTAKTUPYIOT C NpUrotTaBnnMBaembIM pac-
TBOPOM.

OTto6patb nuneTkon 4 cm® pactBopa NaCl ¢ mMaccoBol KOHLUEHTpauuen MOHOB
HaTpus 2,3 Mr/am® n nepeHecTn ero B MepHyto konby BMecTumocTbio 1000 cmd.

HonuTtb B KOnby O4nLLIEHHYIO BOAY, HE AONMBas 4O MeTKn 1-3 cMm.

TepmocTaTtupoBaTb Konbdy npu Temnepartype (20 £ 1) °C He meHee 0,5 u.

[oBecTn 06beM pacTBopa OYULLLEHHON BOOOW OO METKM, 3aKpbiTb NPOOKOM 1 Tuwa-
TenbHO NnepemeLLaThb.

PacTBoOp xpaHeHuo He NoANeXunT.

6.18 [MpuroTtoBrneHne pacTtBopa Xxnopuga HaTpua C MacCOBOW KOHUEHTpa-
Lmeit MoHOB HaTpusa 2,3 Mkr/am3

MpurotoBneHue pacrteBopa TpebyeT BbLICOKOM akKypaTHOCTU. [1pu NpurotoBneHuun
AOJTKHA MCMONb30BaTbCA TOMbKO NONUaTUNEHOBas (nonunponuneHoBas) nocyaa. Vcknto-
YeHue COCTaBNsET TOMbKO NUMNETKa, OHa MOXET ObITb CTEKNSAHHOW. Becsi npumeHsiemas mep-
Has nocyda OormkHa ObITh TWATENbHO OTMbITa OYMLLEHHOM BoAoW. He gonyckaeTtca npu-
KOCHOBEHME pyKaMU K YacTaM nocyabl, KOTOPblE KOHTAKTUPYIOT C NpUrotTaBnMBaemMbIM pac-
TBOPOM.

Otobpatb nuneTkonn 1 cm® pactBopa NaCl ¢ mMaccoBo KOHLUEHTpauuen MOHOB
HaTpusa 2,3 mr/am® 1 nepeHecTn ero B MepHyto konby BmectumocTbio 1000 cmd.

[onuTte B KONby o4nLLIEHHYIO BOAY, HE AoNuBas 4O MeTKu 1-3 cMm.

TepmocTtaTtupoBaTb Konbdy npu Temnepartype (20 £ 1) °C He meHee 0,5 u.

[oBectTn 06beM pacTBopa OYULLLEHHON BOAOW OO METKM, 3aKpbiTb NPOOKOM 1 Tuwa-
TenbHO nepemMeLuaTb.

PacTBOp XpaHeHUo HE NOANEXNT.

IMpumedyaHu e - lNpuBegeHHas MeToaMKa BbINOSIHEHA B COOTBETCTBUU C NPUNOXEHNEM
B «[MpurotoBneHve npoBEPOYHBLIX PaCTBOPOB» [AOKYMEHTa «OneKTpoAdbl MOHOCENEKTUBHbIE
«AJINC-212Na». Metoauka nosepku NPBA.418422.012-03MI1».
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NMPUNOXEHUE B
(obsizamersibHoe)
NMPOTOKON OBEMEHA C BHELLULHMM YCTPOUCTBOM
Mo LMUOPOBOMY UHTEPDEUCY

B.1 TUMbl JAHHBLIX N POPMATbI X NMPEOCTABIIEHNA

Tabnuya B.1
O603HauyeHue MpnmeyaHus
b.N N-HbIR BUT.
OpHobutoBas 6ynesa nepemMeHHas:
bool 0 — FALSE;
1 - TRUE.
bit8/16/24/32/N Habop 6uToBbIX hnaxkoB unu nonen pasmepom 8/16/24/32 / N 6uT.
uint8/16/32/N BessHakoBoe uenoe gnuHon 1/2/4 6anta / N 6ur.
int8/16/32/N 3HakoBoe uernoe anuHon 1/2/4 6awnta / N 6uT.
float3? Yumcno ¢ nnaBatoLwen TO4KOM 0ANHApPHON TOYHOCTM pa3mepom 4 Ganta
(IEEE 754-2008).
floate4 Yuncno ¢ nnaeatoLwen To4KOM ABOMHON TOYHOCTU pa3mepom 8 bant
(IEEE 754-2008).
.. [N] Maccus n3 N ogHOTUMHBLIX 3NIEMEHTOB.
ASClIZ TekcToBas CTpoka C TEPMUHUPYIOLNM HyneBbiM 6anTom.

B.2 NMPOTOKONT OBMEHA «B30OP-4»

B.2.1. ®usmyeckun nHtepdenc: RS-485.
B.2.1.1. Jonyctumble HacTporikn COM/UART-nopToB NpuBeAEHbI HAXKE.

Tabnuya B.2

HonycTumble ckopocTy obmeHa 1200, 2400, 4800, 9600, 9200, 38400, 57600, 115200 6uT/C
CrapTtoBbIx 6ut 1

BuT AaHHbIX 8

CronoBbIx 61T 1unm 2

KoHTponb 4yeTHoCTU HeT, YeTHOCTb, HEYETHOCTb

Cnocob nepegaun Mnagwum 6utom Bnepes (LSB first)

B.2.2. O6bmMeH gaHHbIMK MPOM3BOAUTCS B pPEXMME 3anpoc-0TBET. 3anpoc Bcerga NnponsBoguTcs Ma-
CTEPOM LUUHBI.

B.2.3. Kagpbl 06meHa Bcerga umetot gnvHy 9 6ant. OnucaHue dpopmarta kagpa v HasHadeHue no-
new kagpa npuBedeHbl B ABYX HWXKecneayLwmx Tabnuuax.

Tabnuya B.3

MopsigkoBbIN HOMep banTa B Kagpe
1 2 3 4 5 6 7 8 9
Head NetAddr | ChNum Option DO D1 D2 D3 CS
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Tabnuya B.4
Mone Ha3HauyeHue MpumeyaHus.
Head Mpeambyna Bcerga 255.
NetAddr CeTteBoln agpec § 0...255
(appec husmyeckoro yctponcTaa)
Homep kaHana 0 — bnok Npeobpa3soBaTenbHbIN;
ChNum (appec nornyeckoro ycTponcTaa, ko- | 1 — MNnata Ycunurens, kaHan «Av;
TOpOE sIBMsIeTCA 0QHMM 13 6rIOKOB 2 —Nnarta Ycunutens, kaHan «By».
dun3n4eckoro ycTponcrtea)
OpCode Option.0...6 Koa onepaumm.
(Mnadwue cemb 3Hauvenne nognons OpCode cogepxuTt ykasa-
6um nonss Option) HUWe Kak Ha Tun onepaymm (4TeHne/3anucs), Tak u
. Ha LIeneByto NepPeEMEHHYI0, 3Ha4YeHne KOTOPOM
Option cnegyeT npouynTaTh MNM 3anucaTb.
DIR Option.7 BuT HanpaBneHus:
(cmapwut 6um 0 — 3anpoc;
nons Option) 1 —oTBerT.
DO ...D3 [aHHble
CS KoHTponbHas cymma CM.Hmxe.

B.2.4. KoHTponbHasa cymma CS paccuntbiBaeTcd no popmyne:

CS ={Head + NetAddr + ChNum + OpCode+ D0+ D1+ D2+ D_3 +1} AND OxOOFF, (1)
roe HaguépkuBaHue 03HayvaeT HBEPCHIO.

B.2.5. lMpumep o6MeHa gaHHbIMU:

3anpoc: 0xFF 0x01 0x00 0x02 0x00 0x00 0x00 0x00 OxF7

0xFF — npeambyna

0x01 — agpec ycTpowncTea

0x00 — Homep kaHana

0x02 — ko onepauumu: YTeHue peructpa Type
0x00 — 4 6anita gaHHbIx D3 ... DO

0xF7 — KoHTponbHas cymma

OTtBeT: OxFF 0x01 0x00 0x82 0x05 0x00 0x00 0x00 0x72

0xFF — npeambyna

0x01 — agpec ycTpowncTBa

0x00 — Homep kaHana

0x82 — kop onepauumm oTBeTa: peructp Type
0x05 — DO 6anTt 3HadeHus peructpa Type
0x00 — D1 6anTt 3HadeHus perucTtpa Type
0x00 — D2 6anT 3Ha4eHus peructpa Type;
0x00 — D3 6anT 3HadeHus perucTtpa Type
0x72 - KOHTpOMbHas cymma
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B.2.6. BHMmaHue! Bo Bcex HmKecneayrLmMx onnucaHnsx permcTpoBbIX Mogenen nogpasymeBaeTcs
UCMNOMb30BaHNEe CNeayLWnX 3HaYEHUIN MNOSeN «MNo yMONYaHUIOY:

Tabnuya B.5
Ne 6aiTa
Mone 3HayeHue «no ymonyaHuio»
B Kagpe
1 Head 255
5 NetAddr CeTteBon agpec npubopa, yctaHaBnNMBaeTCs BPYYHYO Npu KoHGUrypauuu
npnbopa Ha MecTe aKcnnyaTauun.
3 ChNum Homep kaHana, naeHTMduLmMpyeT Normyeckmin Mmogynb npubopa, cogepxa-

LUMIA LENEBYIO NEPEMEHHYIO.

IOnsa onepaunn «MTEHUE» atn 6antel cogepxar:
5...8 DO0...D3 - B Kagpe ¢ 3anpocom - Bcerga 0;
- B Kagpe ¢ OTBETOM - 3HAaYEeHUe LeneBoro perncrpa.

9 CS KoHTponbHLIN KOA, BbluMCNAeTcs no dopmyre 1.
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B.3.1. Ctpyktypa obmeHa cooTtBeTcTByeT pokymeHty «MODBUS APPLICATION PROTOCOL

"Modbus

BbINyLeHHOMY HeKoOMMep4yeCcKon opraHusaunen

oT 26.04.2012,

SPECIFICATION V1.1b3»

Organization, Inc.", Massachusetts, USA (cm.http://www.modbus.org).

B.3.2. Peanu3oBaHHas pasHoBuMgHOCTb npotokona: MODBUS RTU (6antel nakeToB nepearoTcs

«KaK ecTb» 6e3 OOoMNONMHUTENbHOW KOOUPOBKMN).

B.3.3. ®unsmyeckunin nHtepcgenc: RS-485. fonyctumble HacTpoiku COM/UART-nopToB npuBeaeHsbl

HWXe.
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Tabnuua B.12

Honyctumble ckopocTu 06- 1200, 2400, 4800, 9600,

MeHa 19200,38400,57600, 115200 6ut/c
CrapToBbix 6uT 1

BuT aaHHbIX 8

Crtonosbix 6ut 1mnn 2

KoHTponb 4YeTHOCTH HeT, YETHOCTb, HEYETHOCTb

Cnocob nepepaun Mnaawum 6utom Bnepes (LSB first)

B.3.4. O6MeH gaHHLIMM NPOU3BOAMTCA B pEXMUME 3anpoc-0TBET. 3anpoc Bcerga npoms3BoanTCs Ma-
CTEPOM LUWNHBI.

lMTpumMeyaHus

1 Bce eguHuubl AaHHbIX pacronaralTcs B NMaMsTU HadvMHasa C YCINOBHOMO HYNEeBOro agpeca no
cxewme littlte-endian ¢ ncnonb3oBaHMeM 6aiToBOM agpecaunm.

2 Mnagwwun 6anT egnHMLbLI AaHHBLIX BCcerga pacnonaraetcs no YETHOMY agpecy.

3 Ha Ty xe camyio obnacTb namsiTM «HaknagblBaeTcay agpecHoe npocTpaHcTBo ModBus «peru-
CTpOB» pa3MmepoM 2 6aiita kaxabln. [pn 3ToM ecnn agpec «peructpa» paBeH 1, To 3TO COOTBETCTBYeT Oali-
TOBOMY agpecy 2 N T.A4.

4 Hewucnonb3yemble cTaplune 6antbl €4MHULbI OaHHbBIX BCeraa paHbl 0.

B.3.5. «kMAPK-1002» un «MAPK-1002T». PEMMCTPOBbLIE MOAEJIN, TPOTOKOJT OBMEHA
«MODBUS RTU»
B.3.5.1. NapameTpbl npubopa, «perucTpoBas» agpecauus.
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