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00O «B30OP» byget 6narogapHo 3a nobble npeanoXeHnsa n 3ameva-
HWUS, HanpaBIiEHHbIE Ha yry4lleHne Ka4yecTBa aHanmsaropa.

[Mpy BO3HUKHOBEHUW NtOBLIX 3aTpyAHEHU Npn paboTte ¢ nsgennem oob-
palanTecb K HaM NMMCbMEHHO MUK NO TenedoHy.

NOYTOBbIV agpec 603000 r. H.Hoeropog, a/s 80

OTAEN MapKeTUHra (831) 282-98-00
market@vzor.nnov.ru

CEPBUCHbIN LIEHTP (831) 282-98-02
service@vzor.nnov.ru

http: www.vzornn.ru

Cuctema MeHemXKMeHTa Ka4yecTBa NpeanpusaTnsa ceptuduumposaHa Ha
cooTtBeTcTBUE TpeboBaHmam FOCT P ICO 9001-2015.

B uspenun A0onyckarTCA He3Ha4duTellbHble KOHCTPYKTUBHbIE U3MEHE-
HUA, HE OTpaXeHHble B HAaCcTodleM JOKYMEHTE U HE BIMNAKOLLIME Ha TEXHNYE-
CKNE XapaKTepUCTtukn n rnpasusia akcrsyatauunun.
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1 BHUMAHUE: AHanu3aTtop oTrpagyvpoBaH U rotoB
K padoTe!

AneKkTpoabl YCTAaHOBUTb Ha ruaponaHenb C HOMe-
pOM, COOTBETCTBYHOLMUM HOMEPY, HAHECEHHOMY Ha KO-
pobkax ¢ a3nekrtpoaamu. [pn HeBbLINOSIHEHMM 3TOro
yCNOBUSA aHanNM3aTop AO0JKeH ObITb OTrpagyMpoBaH 3a-
HOBO!

2 BHWMAHUE: HE XPAHUTb HATPUEBBDIE 3JIEK-
TPOAObl B «CYXOM» BUOE, TaKk KaK anekTpoabl NOSIHO-
CTbIO TEPSAKOT CBOM XapaKTepPUCTUKN NPU UX BbiCyLUNBa-
Huu!
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PykoBoacTBO No akcnnyataumm npegHasHavyeHo ans U3yvyeHust TEXHUYECKUX Xapak-
TepucTuk aHanuaatopa Hatpus MAPK-1002T (panee — aHanuMsaTop) U NnpaBusl ero aKcnny-
aTauuu.

AHanusatop cooTBeTCTBYeT TpeboBaHuAM TexHuyeckux ycrnosun TY 26.51.53-028-
39232169-2020 (ngeHTn4uHbl TY 4215-028-39232169-2010), komnneKkTa KOHCTPYKTOPCKOM
pokymeHTaumm BP49.00.000 n TOCT 27987-88 «AHanunsaTopbl XUAKOCTU NOTEHUMOMETpUYe-
ckue 'Cly.

1 BHUMAHUE: KoHcTpyKuuu anekTponoB, Groka npeobpasoBaTenibHOro u
ruaponaHenu cogepxart ctekno. Ux HEOBXOAMMO OBEPEIATb OT YAAPOB!

2 BHUMAHUE: B uspgenum ncnonb3yetca nneHo4vyHasa knasuartypa. U3BEIr'ATb
HAXATUA KHOMOK OCTPbIMU NPEOMETAMU!

1 ONMMIMCAHUE U PABOTA

1.1 HazHayeHue u3denus

1.1.1 HanmeHoBaHue n o6o3HavyeHne nsnenus

O60o3HayeHne aHanmsaTopa COCTOUT U3 0003HAYEeHUsT UCMOSTHEHNSA aHanmM3aTopa u
o6o3HauveHus TY. O6o3Ha4YeHne NCNONHEHUS aHannsaTopa:

MAPK-1002T / X / X

HanmeHoBaHne aHanusartopa

WcnonHeHne aHanunsatopa no cnocoby MoHTaxa
6noka npeobpasoBaTENbHOrO:

lmtToBown (6e3 3Haka);

HaCTEHHbIN — «1».

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

36 B — «36».

Mpumep 0603Ha4eHNsa aHanuaaTtopa:

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

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

1.1.2 AHannsaTtop npegHasHa4YeH ans n3MepeHnin MacCoBOW KOHLIEHTpaUuK (aKkTuB-
HOCTWN) MOHOB HaTpmAa 1 Temnepatypbl (°C) BO4HbIX PaCTBOPOB.
1.1.3 O6nactb NpMeHeHUs1 — Ha 0O6beKTax TEMNSTIOBON SHEPTrETUKN.
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1.1.4 Tvn nameputensHoro npeobpasosaTtens (B AanbHenwem npeobpasoBaTenb):
— paboTaroLwmii C YyBCTBUTENbHBIM 3NIEMEHTOM AN N3MEPEHNN aKTUBHOCTU MOHOB

HaTpus (pNa);

— C ranbBaHW4YecKkMM pasdeneHneM Bxoda U BbiXxoaa;

— C YCTPOMCTBOM MHAONKALMW;

— C OBYyMs KaHanamv usmMepeHui;

— B Buge 6nokoB Ans WMTOBOro NMB0o HAaCTEHHOrO MOHTaXa W Groka ycunutens,
yCTaHaBnMBaeMoOro Ha wuTe rugponaHenu;

— C npeobpasoBaHMEM pe3ynbTaToB U3MEPEHUN B YHUDULMPOBAHHBIV 3NeKTpu4e-
CKUN BbIXOLHOW CWUrHam NMOCTOSIHHOIO TOKa M OOMEHOM WHopmauuen no mHTepdency

RS-485.

1.1.5 Tun 4yyBCTBUTENLHOIO 35IEMEHTa — MPOTOYHbIN.

1.1.6 Tvinbl NpMMEHSAEMbIX 3NEKTPOA0B NpUBELEHbI B Tabnvue 1.1.

Tabnuya 1.1
HasHadeHne Tunbl NPUMEHAEMBIX MarotoBuTeno
anekTpoga 9NeKTpoaoB
MoHoceneKkTnBHbIN OnNeKTpoa CTEKNAHHbLIN OAO «l"omenbckun 3aBof
anekTpos, 9C-10-07 N3MepUTENbHbIX NPMBOPOBY,

YyBCTBUTENBHbIN
K MOHaM HaTpus
(HaTpueBbIn
anekTpon)

r. lomenb, Pb

OneKTpo MOHOCENEKTMBHBDIN 000
CTEKISAHHbIN «M3mepuTtenbHas TexHUKay,
OJIMC-212Na/3 (K 80.7) r. Mocksa
OneKTpoa MOHOCENEKTMBHDIN oryn

NC3n-Na-11-3-R3-80

«CrlMO «Ananutnpubop»
r. CmoneHck

MNoHocenekTnBHbIN
anekTpoa,
YYBCTBUTESbHbIN

K MoHam Boaopoaa
(pH-anekTpon)

AneKTpoa, CTEKNAHHBIN
3CN-43-07CP

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

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

000
«MNameputenbHasa TEXHUKa,
r. Mocksa

OnekTpon
CpaBHEHUS

OneKTpoa BcriomoraTenbHbIN
3OBJ1-1M3.1

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

OneKkTpon CpaBHEHMS
OCp-10103-3,0(K80.4)

OneKkTpon cpaBHEHMUS
9Cp-10101-3,0(K 80.4)

000
«MN3ameputenbHasa TEXHUKa,
r. MockBa

MpumeyaHue—- Bo3MoXHO NpUMEHEHME OPYrMX SMEKTPOAOB, XapaKTEPUCTUKN KO-
TOPbIX HE XYXKe YKa3aHHbIX 311eKTPOOB.

1.1.7 Tvin aHanu3aTopa:
— cnpeaBapuUTeNbHbIM 3NIEKTPOHHbIM ycunuTtenem (6510Kkom yecunuTtenst), ranbBaHu-

Yyeckn pa3BsizaHHbIM OT 6roka Npeobpas3oBaTenbHOrO;

— C aBTOMaATMYECKUM [03MPOBaHNEM NOALLENAYMBAIOLLErO peareHTa;
— C yBeNnMYeHHbIM MeXrpaaympoBoYHbIM MHTepBanom (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 Bo3dyxa Mpu 3KcnnyatauMum AofmkHa ObiTb OT

nntoc 5 po nnoc 50 °C.
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1.2.2 o yCTONYMBOCTU K BO3AENCTBUAM TEMNEPATYpbl U BAAXHOCTW rpynna ncnos-
HeHus aHanunaaTtopa no NOCT P 52931-2008 - B4.

1.2.3 1o yCTOMYMBOCTU K MEXaHWYEeCKUM BO3LENCTBUSAM rpyrnna MUCMNOMHEHUs aHa-
nunsatopa no NOCT P 52931-2008 - L1.

1.2.4 [0 yCTOMYMBOCTN K BO3A4ENCTBMIO aTMOCKEPHOro AaBneHns UCMNosIHEHNE aHa-
nnsatopa 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 .......cccccvvvveveeviinnnnnnn. 0 (paBHO aTMOChepHOMY OaBEHUIO).
1.2.5.3 Pacxoa yepes rmaponaHerib, OAM3/Y ........ocovviveeeiieeee e ot 5 po 200.

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

Tabnuya 1.2
[nanasoH namepeHun MNogwenaynsatoLmm [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 70 1000 [umsonponunamuH, 5,5 o1 5,5009,3
’ aAnatTunamMmuH
ITpume4aHue— B aHanusmpyemon BogHOW cpefe AOMKHbI OTCYTCTBOBaTbL Belle-
cTBa, obpasytoLme Ha MOBEPXHOCTN METasoB HENPOBOAALLME NNEHKM 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 aaeneHue, kfla (Mm pT. CT.) .......cc........... OT 84,0 00106,7

(ot 630 go 800).

1.2.7 OnekTpudeckoe nutaHne 6rnoka npeobpasoBaTenbHOro ¢ 6yiokaMmmn yeunmutens
OCYLLEeCTBMSETCS OT CETU NepeMeHHOro Toka HanpshkeHnem 220 nnbo 36 B B 3aBUCMMOCTHU
OT ncnonHeHusa, npu yactorte (50 £ 1) 'y, ¢ AoNyCKaeMbIM OTKNOHEHNEM HaNPSKEHUS NK-
TaHus oT muHyc 15 go nntoc 10 %.

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

1.2.9 MNoTpebnaemas MOLHOCTb

1.2.9.1 MNoTpebnsemasn mowHOCTbL Groka npeobpasoBaTenbHOro ¢ 6nokamu ycunm-

TR ES T = R N 1Y o To Y 1 (Y= 2T 10.
1.2.9.2 MNoTpebnsemas MoOLHOCTb UCTOYHUKA nuTaHua UM-1002 (ans yctponctea
aBTOMaTUYECKOrO A03UPOBAHNSA), B-A, HE BOMEE .....ccoeeeeieeieeeeee e 95.

1.2.10 BnekTpnyeckoe conpoTUBNEHNE N30NALUN CUIOBbLIX Lenen nutaHmsa 6roka
npeobpasoBaTeribHOro Mexay WTbIpSMU BUNKN U KopnycoM Brioka npeobpasoBaTersibHOro,
MOwm, He meHee:

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

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

— npu TemnepaType okpyxatowero Bo3gyxa 35 °C n 0THOCUTENbHOW BMaXHOCTU
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1.2.11 OnekTpnyeckas m3onsaumsa CUNoBbiX Lenen nutaHus 6noka npeobpasoBa-
TENbHOro MO OTHOLLEHMIO K €r0 KOpnycy BblAEpXXUBAET B TeYeHne 1 MMH ucnbiTatensHoe
HanpskeHue 1,5 kB cuHyconganbHoro nepeMeHHoro Toka yactotom 50 'y B HOpManbHbIX
YCNOBUSAX MPUMEHEHNS.

1.2.12 OnekTpuyeckoe CONPOTUBIIEHME MEXAY BHELUHEN KIIEMMOW 3alMTHOro 3a-
3emneHus 6noka npeobpasoBaTenbHOro 1 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
KpyTr3Ha BOOOPOAHOM XapaKTepUCTUKK KoopaunHaTtbl n30noTeHUManbHON TOYKN
B €€ NIMHenHon YacTtun, MmB/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 aHanuMsaTtopa COOTBET-
CTBYIOT 3HA4YEHNAM, NpuBeaeHHbIM B Tabnuue 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 UCMONMHEHUSA 252x146x115
(6e3 kabens) 2 60
1002T/1, 1002T/1/36 Bnok npeobpasoBaTenbHbI ’
HaCTEHHOro UCMONHEHWS 266x170x95
(6e3 kabens)
1833%11’0100201-2/.?/61’ 136 MmaponaHens 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 NokasaTtenun HageXHOCTU:
— cpeaHsist HapaboTka Ha OTKa3 (3a UCKIMYEHEM ANEKTPOAOB), Y, He MeHee ..... 40000;

— cpeaHee BpeMsi BOCCTaHOBIEHNSA paboTOCNOCOBHOCTH, Y, He Bornee ..................... 2;
— CpedHun CpOK CryXbbl aHanM3aTopoB (C Y4eTOM 3aMeHbl 3reKTpodoB), JeT,
HE IMEHEE .. ...\ttt ittt ieeeeeee e e e eea e e eee e et et e e e e e et et e et e e e e e e e ee e aetae e aen e neeaa e n e e ea e e 10.

1.2.16 CTeneHb 3awmThbl y3roB aHanusatopa, obecnedvBaemasi 0bOOSIOHMKOM MO
FOCT 14254-2015, cootBeTcTBYET Tabnuue 1.5.

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

Bnok npeobpasoBaTenbHbIN IP65

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

— 6nok ycunutens BY-1002T; P62

— 6nok aBTomaTuveckoro gosmposanms bA-1002T; IP32

— komnpeccop K-1002T. IP41

1.3 TexHUYecKue xapaKkmepucmuku

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

roe Cna — U3MEpeHHOe 3HayeHWe MacCOBOW KOHLEeHTpauuun (akTMBHOCTU) MOHOB
HaTpus, MKr/am3.

lMMpumeyaHus

1 Mpun paboTe ¢ nogwenaymBaloLWLMM peareHTOM aMmMUMakoMm B Anana3oHe namepeHni Ca
ot 0,3 go 1000 mkr/am® npenensl 4OMYCKaeMON OCHOBHOW aGCOMOTHOM MOrpeLHoCcT aHanvaa-
TOP@, MKI/LIMS ...ttt e et e et e et e etee e e nteeeseesaeeeseeesaesnbeseneeenseeeseeesreeas +(0,3+0,12Cna).

2 Mpepenbl gonyckaeMon TMNoBor abCcomnoTHOM NOrPELLHOCTN aHanu3aTopa npu nsmepe-
HUM Cna NO MHAMKATOPY, NpU paboTe rmgponaHeny ¢ nogLenaqyvBatoLLmm peareHToM:

—  AMM30MPONUNaMUHOM NUBO ANSTUNAMUHOM, MKI/OAM® .......ccvveevveeerene. 1 (0,03 + 0,05Cnwa);

- aMmuakoM 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 yHUMLUN-
POBaHHbIN 3NEKTPUYECKNI BbIXOQHOW CUrHAM NOCTOSIHHOIO TOKa (4anee BbIXO4HOW TOK) lesix,
MA, COOTBETCTBYET BbIPAXKEHUSAM:

— [NSA BbIXOQHOro TOKa B Anana3oHe oT 4 o 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 NpeBbILLaloLLEN
2 kKOm
. C _ CHﬂ‘l
IOS:S.H’ (1.2)
61X CNa
roe C%zan — 30€ecb U fanee — 3anporpaMmMMpOBaHHbIN Ananas3oH nsmepeHmin Cna

Mo TOKOBOMY BbIXOAdY, MKI/OMS, onpedensiemMblii Kak pasHOCTb MeXay 3HauYeHUsMM
«KOHELU» n «<HAYAJ1O» 3anporpaMmmupoBaHHOro agnanasoHa namepeHui Cna N0 TOKOBOMY
BbIXOAY;
Cy' = 3HayeHne «HAYAJIO» 3anporpaMMMpOBaHHOIO AvanasoHa N3MepeHui
Cna MO TOKOBOMY BbIXoay, MKr/ams.
1.3.4 MNpepenbl gonyckaeMon OCHOBHOW abCONOTHOW MOrpeLHOCTU aHanuaaTtopa
npy mnamepeHnn Cna MO TOKOBOMY BbIXOAY MpWU TemnepaTtype aHanusnpyemomn cpeapl
(25,0 = 0,2) °C wu Temnepatype OKpyxatowero Bo3gyxa (20 = 5) °C

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

I[1pumedyaHue—lpegens JonyckaemMon TMNOBOW abCONOTHON NOrPELLHOCTUN aHanu-
3atopa npu usMepeHunm Cna MO TOKOBOMY BbIXOZy, MKr/ame........ + [(0,03 + 0,002 C%‘la")
0,05Cnsa).

1.3.5 Npegenbl gonyckaeMon OONONHUTENbHOM abCONTHOM NOrPELUHOCTM aHanm-
3aTopa npu unamepeHun Cna, BbI3BAaHHOW W3MEHEHVWEM TemnepaTtypbl 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).

IMpumedyaHue-— lpegenbl 4onyckaeMonm SOMOMAHUTENBHOW TUNOBOW abComnOTHOM
MOrpeLuHoOCTM aHanuaatopa npu namepeHnn Ca, Bbi3BaHHOM N3MEHEHMEM TeMNepaTypbl aHann3au-
pyemon cpefbl B AnanasoHe TemnepaTypHou koMmneHcauum ot nnoc 10 go nntoc 40 °C, mkr/gm3




.......................................................................................................... + (0,06 + 0,1Cha).
1.3.6 MNpegenbl gonyckaemon AONOAHUTENbHON abCoNTHON NOrPeLIHOCTN aHanm-
3aTopa npu uamepeHun CNa, BbI3BaHHOW U3MEHEHUEM TemnepaTypbl OKpYXatoLero Bos-
ayxa, Ha kaxable £ 10 °C ot HopmanbHon (20 + 5) °C B npegenax paboyero ananasoHa
Temnepartyp oT nmoc 5 go nnoc 50 °C, mkr/ame:
— 10 MHOMKATOPY . .verneneneneneeeeeeee e e aeee e e aeaaeeeneneneneneneaan + (0,01 + 0,035Cna);

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

1.3.7 mana3oH namepeHun TemnepaTtypbl aHanmsanpyemon cpepl aHanusartopa, °C
...................................................................................................... o1 0 go nntoc 50.
1.3.8 MNpenenbl gonyckaemMon OCHOBHOW abCOMOTHOM MOrpeLLUHOCTM aHanuaaTopa
npyv M3MepeHun TemnepaTtypbl aHaNU3npyemMon cpedbl Npyu TemnepaType OKpyXaroLero
BO3OYXA (20 £ 5) OC, OC ..o e e e e e r e ea +0,3.
1.3.9 lNMpegenbl gonyckaemMon SOMNOMNHUTENbHOWM abCcOoNOTHOM NOrPEeLUHOCTU aHanu-
3aTopa Npu U3MEpPEeHUn TemnepaTypbl, BbI3BAHHON M3MEHEHNEM TEMNepaTypbl OKpy>Kato-
Lero Bo3ayxa, Ha kaxable £ 10 °C ot HopmaneHon (20 + 5) °C B npegenax paboyero gna-
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-
Tensa npu namepeHnn Cna Npy Temnepatype aHanusmpyemon cpeabl (25,0 £ 0,2) °C u Tem-
nepaType okpyxatowiero Bo3ayxa (20 = 5) °C, MKI/AMS...........ccceeeee.. 1 (0,003 + 0,025Cna).
1.3.12 MNpepgenbl JonyckaeMon NOrpeLLHoCcT TemnepaTypHON KoMneHcauum npeodb-
pasoBatens npu wuamepeHun Cna B AumanasoHe oT nmoc 10 go nmoc 40 °C,
MK LIV e e e et + (0,006 + 0,05Cna).
1.3.13 NMpegenebl gonyckaemMon JONOAHUTENBHON abCOoMTHOM NOrPeLLIHOCTM NPeob-
pasoBaTens npu namepeHun Cna, BbI3BAHHOW M3MEHEHWeM TemnepaTypbl OKpyXatoLiero
BO34yxa, Ha kaxable £ 10 °C ot HopmanbHon (20 + 5) °C B npegenax paboyero gnanasoHa
TemnepaTyp oT nrmoc 500 nmc 50 °C, MKI/AMS .......c.ooooveeeieeeiee e +(0,0015 + 0,025Cna).
1.3.14 MNpepgenbl gonyckaemon OonofHUTENbHON abCONOTHOM NOrpeLLHOCTY NPeob-
pasoBaTens npu namepeHun Cna, BbI3BaHHON BAUSIHUEM COMPOTMBIIEHUS B LiEENW HaTpue-
BOro anektpoga v B uenun pH-anektpoaa, Ha kaxable 500 MOm B Anana3oHe nameHeHus

conpoTtusneHns ot 0 40 1000 MOM, MKI/AMS ..........ccoveeeveeeecveeennee. +(0,00075 + 0,0125Cna).
1.3.15 CtabunbHoCTb nokasaHun npeobpasoBartens npu namepeHnn Cna Npu Bpe-
MeHMU HenpepbIBHOW pa60Tb| He MeHee 24 Y He Xyxe,
MKr/om3:............ + (0,003 + 0,025Cnsa).
1 3 16 BpeMFI nporpeBa Hp906p83OBaTeJ'IFI n yCTaHOBJ'IeHI/IFI TENnoBOro paBHoOBe-
(o1 Y 17 S IR A (=Y 10 ) 1 (=1 N 15.
1.3.17 Bpemsa ycTtaHOBReHNs BbIXOAHbBIX CUrHaNoB (MokasaHwuin) npeobpasoBartens,
(o3 R TS Y 070 1 1= 10.

1.3.18 CocTosiHMe Bbixoga namepeHHoro 3HavyeHuss Cna 3a npegernbl 3anporpammMmm-
POBaHHOIo AnanasoHa U3MepEeHUn No TOKOBOMY BbixoAy nNnbo TemnepaTypbl 3a npeaensl
AnanasoHa U3MepeHUn conpoBoOXaaeTcs:

— BKkntoveHnem nigukatopa «NEPEMPY3KA» 1 3BykoBOro curHana;

— cpabaTbiBaHNEM pene neperpysok;

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

1.3.19 CocTosiHMe BbIxO4a N3MEPEHHOro 3HavyeHnst CNa 32 HVXKHIOK MW BEPXHIOK
yCTaBKy COMpPOBOXOaeTCs:

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

CocTtaB aHanusartopa npuBeeH B Tabnuue 1.6.
Tabnuua 1.6

MNcnonnenne MAPK-

HanmeHoBaHue

brnok npeobpasoBaTenbHbIN (LLMTOBOE MCNOMHEHNE)

bnok npeobpasoBaTenbHbIN (HACTEHHOE UCMOSTHEHMWE)
M'mgponanens M1-1002T

NcTouHuk nutanma UM-1002

Kabenb coegmHutensHbin K1002.5

Komnnekt moHTaxHbIX Yyacten BP37.03.000

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

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

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

ocle|e|e|e|e|e|o|1002T/1

o|o|o|o|o|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 cobon AByxKaHanbHbIM CTaLNOHAPHbIN N3MEPUTENBbHbIN
npubop, COCTOALWLMI N3 CreayoLLmMX OCHOBHbIX YacTewu:

— 6noka npeobpasoBaTeNbHOr0 HACTEHHOIO UMK LLMTOBOIO UCNOSTHEHUS;

— rmaponaHenu NM-1002T;

— uctoyHuka nutanus 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 ¢ nomoulbto kabens coegmHutensHoro K1002.5 nu6o go 100 m ¢ nomoulbo
kabens coeguHuTenbHoro K1002.L.

K 6rnoky aBTOMaTn4eckoro 403MpoOBaHNS, YCTaHOBIIEHHOMY Ha LUTE rmaponaHeny,
nogcoeauHseTca NCTOMHUK nuTaHusa MIM-1002 ¢ BbixoaHbIM HanpskeHnem (24 + 1) B.

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

N3mepeHHble 3HadeHnst Cna M TemnepaTypbl BbIBOAATCS Ha akpaH rpadmyeckoro XK
nHaukaTopa (B ganbHenwem nHgukaTtop). Npy 9TOM BO3MOXHbI PEXMMbI MHAUKALUK 3HA-
YEeHUN, N3MEPEHHBIX B NEPBOM, BTOPOM KaHanax unvm ogHOBPEMEHHON NHOVKALMK 3Ha4Ye-
HUN B NEPBOM M1 BTOPOM KaHanax.

Mo KaxxgoMy KaHany u3MepeHuir B aHanm3aTope MMeeTcs BbIXO4HOM TOK B Anana-
3oHax ot 0 go 5 MA, oT 4 no 20 MA, a Takke gononHutenbHo oT 0 go 20 MA. HumxHas
(0 nn6o 4 mA) n BepxHas (5 nnbo 20 MA) rpaHuLbl Anana3oHa BbIXOOHOMO TOKa COOTBET-
CTBYIOT 3HAYEHUSIM Ha4vana 1 KoHua 3anporpaMMupoBaHHOro nogauanasoHa U3MepeHui
Cna (MO BbIXOOHOMY TOKY).

1.5.2 MpuHuun paboTtbl aHanu3saTopa

B ocHoBy paboTbl aHann3aTopa nosnoXKeH NOTEHUNOMETPUYECKNA METO NU3MEPEHMS
aKTUBHOCTU MOHOB HaTpua (CNa) KOHTPONMPYEMOro pacTBopa.

OnekTpogHasa cuctema npu NOrpy>XeHUM B KOHTPONMPYEMbI pacTBOp pas3BuBaET
O[C, NnnHenHO 3aBUCALLYIO OT 3Ha4YeHus pNa.

Curnan (3[0C) c anekTpogHOM CUCTEMbI U CUrHAN C JaTyvka TemnepaTypbl noaa-
IOTCS Ha uU3MepuTernbHbIN NpeobpasoBaTenb, COCTOAWMN U3 Broka ycunutena n 6noka
npeobpasoBartensHoro. B 6noke ycunutens curHanbl yCUnuBaroTca 1 npeobpasyotcsa B
undpoByto hopmy 1 Yepes kabernb NocTynatT Ha Bxod 6roka npeobpasoBaTenbHOrO.

N3mepeHHoe 3HavyeHne J3[C aneKkTpogHOM CUCTEMbI B aHanM3aTope nepecynTbiBa-
eTcsa B 3HadeHne Cna C y4eTOM TemnepaTypbl KOHTPOIMPYEMOro pacTBopa, T.e. BbIMOMHS-
eTcs aBToOMaTn4yeckass TepMOKOMMNEHCaUNS, KOTopasi KOMNeHcupyeT nameHeHune 34C anek-
TPO4HOW CUCTEMBbI.

1.5.3 CocTaBHble YacTu aHanmsaTopa
1.5.3.1 briok npeobpasoBaTerbHbIN

Bnok npeobpasoBaTenbHbIi NPON3BOANT NpeobpaszoBaHNe CUrHArMOB OT 3N1IEKTPOA-
HOW CUCTEMbI, UHOMKALMIO pe3yrbTaToOB U3MEPEHMI HA 3KpaHe MHAuKaTopa, npeobpaso-
BaHWe pe3ynbTaToB U3MEPEHUIN B BbIXOAHOW TOK, yNpaBfeHne «CYXMMm» KOHTakTamun pene
n obmeH nHdpopmavrmen no nHtepdency RS-485.

Bnok npeobpasoBaTtenbHbIN OCYLLECTBNSET OTOOpaXeHne pesynbTaTtoB U3MepPEeHUI
C paspeLuaroLlen cnocobHOCTbIO B COOTBETCTBUM C Tabnuuen 1.7.

lMuTaHme Gnoka npeobpa3oBaTeflbHOrO OCYLLECTBMSETCA OT CeTU MNepeMeHHOro
Toka 220 B, 50 'y nn6o 36 B, 50 Ny (B 3aBMCUMOCTM OT UCMOSTHEHUS).
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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 pacnosioXKeHbl:

— 9KpaH vHAukaTtopa, npeaHasHavyeHHbIM ANA UHANKAUUN M3MEPEHHbIX 3HAYEHUN
Cna, pNa, 3[1C n TemnepaTtypbl, pexxumoB paboTbl aHanu3aTopa, a Takke Ans paboTbl C
9KPaHHLIMU MEHIO;

N - 2
— KHOTMKa « ;O; » ANna OTKINHYEeHUA 1N BKINIOYEHUA NoACBETKU SKpaHa NHOUKATOpPA,

— KHOIKK «G», «&» AN nepeaBuXeHUs N0 CTPOKaAM MEHIO B PEXMME KOHTPOMA M
N3MEHEHNA NapamMeTpOoB 1 AN UBMEHEHNSA NapaMeTpPOB HACTPOWKY;

— kHonka «KAHAIl» ona naMeHeHusa pexumma uvHamkauum (ogHoro kaHana nuoéo
obounx KaHanoB), a Takke ANs HeKoTopbix onepauun B pexxume MEHIO;

— KHOMKa « MEHIO

BBO[
HUSA NapameTpoB) U NOATBEPXKAEHUSA BbIOPaAHHbIX NPYU NPOrpaMMMpOBaHNN BENUYMH N pe-
Xumos paboThl;

- nepekntoyatens «CETb» ons BKIOYEHMS U BbIKNIOYEHNA NnTaHnsA 6rioka npeob-
pa3oBaTefibHOrO;

- cBeToBou nHaukaTop «CETby, 3eneHoro useTa, 4ns MHAnKauum BKITOYEHUS Nn-
TaHus 6noka npeobpaszoBaTenbHOro;

- ceetoBou nugukatop «MEPEFPY3KA», kpacHoro useTta, ans MHAMKauum cocro-
AHUSA Neperpysky 3anporpaMMmpoBaHHbIX Anana3oHOB U3MEPEHMUI UK BbIXO4a U3MepeH-
HOro 3Ha4YeHus TemnepaTtypbl 3a Npeaensl gnanasoHa.

Ha 3agHen naHenu 6noka npeobpa3oBaTenbHOro LWMTOBOrO UCMOSTHEHNS B COOTBET-
cTBuM ¢ pucyHkom 1.3 (Ha npumepe aHanusatopa mncnonHenmss MAPK-1002) n Ha HUxHeNn
naHenu 6rnoka npeobpasoBaTefibHOr0O HACTEHHOIO UCMOSTHEHUS B COOTBETCTBUM C PUCYH-
kom 1.4 (Ha npumepe aHanuaatopa ncrnonHenHna MAPK-1002/1) pacnonoXeHsbl:

- paBa pasbema «JATHYUK A» n «AATHUK B» ansa nogkntoveHns rmgponaHenemn K
6noky npeobpasoBaTenbHOMY Yepes kabenb COeANHUTESbHbIN;

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

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

- Knemma «
BaTeslbHOMY;

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

» ONSA NOAKMIOYEHNs 3alUMTHOrO 3a3emneHuns K 6roky npeobpaso-
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1.5.3.2 Twaponaxens M-1002T

BHewHun Bug rugponanenu M-1002T nokasaH — Ha pucyHke 1.5.
'mopaenuyeckasa cxema rugponaHenu M-1002T npu npoBeaeHUN N3MepeHuin no-
KasaHa Ha pucyHke 1.6.
AHanuanpyemas cpefa (BOAHbIN pacTBop) OT Npo600oTOopHMKA NOCTYNaeT B S4ENKY
NPOTOYHYH, COCTOSILLYIO U3:
a) ctabunuaaTtopa noToka, NnpeaHasHa4YeHHOro Ans:
- cTabvnmnsaumm NoTokKa 1 yaaneHus n3bbITOYHOro KONMYeCcTBa aHanmampyemom
cpeabl (BOAHOro pacrteopa);
— MeXaHMYeCKOM OYMUCTKN aHanM3npyemMoro pacteopa;
6) cMecuTENbHOM SSYenkKn, NnpeaHasHa4YeHHON Ons:
— HacblLWeHNa aHannanpyemon cpeabl (BOAHOMO pacteopa) napamu nogiienadm-
BalOLLLEro peareHTa;
- pasmeLlleHus gaTymka TemnepaTypbl;
B) M3MEPUTENBHOMN SYENKN, NpeaHasHa4YeHHOM Ans:
- pasmMelleHus HaTpMeBoro anekTpoaa n pH-anekTpoaa;
- NpoBeaEeHUS USMEPEHUN;
- MHOMKaUuKM pacxoja aHanuampyemoun cpefpbl (BOAHOro pacTtsopa) B U3Mepu-
TESNIbHOM AYeiKe.
Mapbl noawenaynBaloLWero peareHTa NogatTCs B CMECUTENbHYIO S4Yelrky aAns no-
BblLLeHWNs pH aHanuanpyemoro pacreopa.
PerynupoBaHue ypoBHA O03MPOBaHWA NoALlenavmBalolLlero peareHta npoussBo-
ANTCSA C NOMOLLBIO YCTPONCTBA aBTOMATUYECKOro JO3UPOBAHWS, COCTOSALLEIO U3:
— komnpeccopa K-1002T;
— 6Bnoka aBTomaTu4deckoro gosmposanna 6A-1002T;
— paTtydmka nposogumocTtum [OI1-1002.



EmkocTb
KOHTPOJSIbHOIo pacTeopa

Komnpeccop
K-1002T

Briok aBTOMaTM4yeckoro
[03MPOBaHMS
BAO-1002T

[atunk
Temnepatypbl

pH-anekTpoa

HaTpueBbIn
anekTpoa

Ayenka npoToyHasa

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

J[laTynk NpoBOAMMOCTM
Ar-1002

Tpy6ka NMBX CT-18
@16,0x2,0; L =500 mm NHaukaTop
(cnusHas) pacxoga

PucyHok 1.5 - ludponarens TI-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 — aueika npoToyHas; A2 — cmecuTenbHaa a4einka;

A3 — nameputenbHasa a4enka;

1 — ctabunuaartop noToka; 2 — PuUnbTp (CUHTEMNOH); 3 — 3aXNM;

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

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

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

10 — pH-anekTpoa; 11 — uHankaTop pacxoaa.

PucyHok 1.6

BHewHunn Bug 6noka ycunutena nokasaH Ha pucyHke 1.7.

BHewHnn Bng 6noka aBToMmaTnUYeCcKoro o3mpoBaHms (B ganbHenwem — BA[]) noka-
3aH Ha pucyHke 1.8.

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

— 9KpaH nHamnkKaTopa;

— KHOMKW ynpaBneHus;

— CBETOBblE€ UHOUKATOPHI,

— kntov-Bbikntovatens « BJIOKMPOBKA» anst orpaHnyeHnsi HeCaHKLMOHUPOBAHHOM
MaHUNYNALMM KHONKaMn ynpasrieHnsa Ha nuueson naHenu BAL.

Ha HwxHen nosepxHocTn BAL B cOOTBETCTBMM C pUCYHKOM 1.86 pacnonoXeHsbl
pasbeMbl ANA NOAKITHOYEHUS:

— komnpeccopa K-1002T;

— OBnoka ycunutens;

— paTymnka nposogumoctm [O-1002;

— uctoyHuka nutanHusa UM-1002.



Pasbem nutaHusa u
nepegavn gaHHbIX

Pasbem ans
Kabenb  nopkniouenus

kK BAL

Pasbem onopHoro
anekTpoaa

Pasbem MpoBog
HaTpueBoro pH-anekTpoaa 3a3emMneHns
anekTpoaa
JaTtyuk
TemnepaTypbl

PucyHok 1.7 = briok ycunumensi
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OKkpaH |
MHOmMKaTopa

BbIKI1HO4aTEsb KHonkun
ynpaBneHua

a — lNepedHsis naHersnb

Pasbem
(eunka PCIr10TB) Pasbem

ANs NOOKMIOYEHUS  nng nogknoYeHus

Pa3bem
KomMmnpeccopa Pasbem
P P Grnoka ycunurens NS NOAKMIOYEHMS (unka PCT4TB)
AaTymnka NpoBOAVUMOCTU
AN NoaKntoYeHns
Ar-1002 IAM.1002
6 — Bud cHusy

PucyHok 1.8 — briok aemomamuyeckoeo do3uposaHusi BAL]
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BALl npon3BoaUT MHAMKALMIO 3HAYEHUST YCTaBKM PEryNIMPOBaHNS B YCNOBHbIX eau-
HULax.
HasHauyeHune kHonok BA[]l cooTBeTcTBYET Tabnuue 1.8.

Tabnuua 1.8

N3o06paxeHne Bpems
Has3Hna4yeHune kHonku
KHOMKMU yaepXaHus, ¢

N3meHeHve 3Ha4yeHns yCcTaBku
B pexunme «YCTABKA x»

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

BkntoyeHne nubo
oTknoveHne bA

HasHaueHune cBeToBbIX MHAMKaTopoB BAL 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
NHavkauumn paboTbl HarpesaTtens,
«HAI'PEB» YCTaHOBNEHHOro B COCyae C

noALwenaynBaoLLMM peareHToOM

NHankaums HegonycTMMOro CHUXKEHUS

«NWCTOLWWEHUE
PEAFEHTA» KOHLIEHTpauumM noaLuenaymBatoLLero
peareHTa
WHaukauunsa HapyLleHnsa HopmMarbHOM KpacHbin
«HAPYLUEHUE paboTbl yCTPOMNCTBa aBTOMATUYECKOrO
PErYJINMPOBAHUA» 0031pOoBaHNS NapoB nojwienaymsaroLlero pea-
reHTa

1.5.3.3 WcToyHuk nutaHus UM-1002

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



25

PoseTka PCATB Posetka PCATB

CeTeBoe nuTaHue Lens [GWG]| +U )
~220B,50 Ny Kont. |3 | 4| 2] 1 o o
A A 4 3
o o
" KpacH. | CuH. ~Cun.  [~~Kopwnu.
| \4 (BMA CO CTOPOHBI
KoHT. | 5 6 1 2 3 4 NanKkn KOHTaKTOB)
Uenb | L N -U +U

NcToyHuk nutanma NM-1002

PucyHok 1.9 — Cxema coeOuHeHul ucmoyHuka numaHusi NM-1002

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

Kabenb ceTeBom o TR MpoBoa
L=15m " coeaAVHNTENbHbIN

L=5wm

Pasbem
(poseTka PC4TB)
ansa nogknoyeHns kK BA

PucyHok 1.10 — BHewHul 8ud ucmo4Huka numanHus NM-1002

Kabenb ceTeBou:

S 11 171 E= I e 1o 7=y 1 < TR 1,5;
— KOJTMYECTBO XMI N HOMUHAIBHOE CEYEHME, MM .....eeeeeeeeeeeeeeeeeeeeeeeeaen 3x0,75;
— MNPEOETIBHBIM TOK, A ottt ettt et a e e et et s eaaaaeaeeaaaaans 10;
— HOMMWHanbHOE HanpsXeHue NepemMeHHOro ToKa, B ... ... 220.
MpoBog coeanHUTENBHbIN:

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

— KOJIM4EeCTBO XUl 1 HOMUHalIbHOE ceYeHune, 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 brniok npeobpasoBaTenbHbIv

1.6.2.1 Ha nepegHen naHenn 6noka npeobpasoBaTenbHOro HaHECEHO:

HanMeHOBaHNe aHarnmna3atopa un TOBaprIIZ 3HaK;
HanMeHoBaHWe CTpPaHbI-U3rotoBUTENA.

1.6.2.2 Ha 3agHen naHenu 6noka npeobpas3oBaTefibHOro WMTOBOIO UCMOSIHEHUS U
Ha HWXHeN noBepxHOoCTN Brnoka npeobpasoBaTeribHOrO HaCTEHHOrO WUCMOSIHEHUSA YyKper-
neHa Tabnuyka, Ha KOTOPON HAHECEHbI:

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

3HaK yTBEpPXOEeHUs TUNa;
HaMMeHOBaHMe U yCrioBHOe 0003HaYeHne aHanusaTopa;

3aBO/ICKO HOMEpP aHanu3aTopa W rof BbiMycka;

pPerncTpaLmoHHbI Homep B FocyaapCTBEHHOM pPeecTpe CPeacTB U3MEPEHUIA;
WHTepBan mexay nosepkamu;

HOMWHaNbHOE 3HaYeHNe HanpsXKeHUs ANEeKTPUUYECKOro NUTaHUS;

ycnoBHoe o603Ha4yeHMe poaa 3NeKTPUYECKOro Toka U HoOMUHanbHas YactoTa ne-

PEMEHHOIO TOKA,

CUMBOIT « @ », 0603HavarLWwmin KnemMmmy 3alllMTHOro 3a3eMsieHu4.

1.6.2.3 Ha BokoBon noBepxHOCTM Grioka npeobpasoBaTesibHOro WUTOBOrO MCMNos-
HEHUSI N Ha HUXXHEN NOBEPXHOCTU Brioka npeobpasoBaTenbHOr0 HACTEHHOIO UCMNOSTHEHMS
yKpenneHa rapaHTuiHaga nnomba.

1.6.3 N'mpponaHenb

1.6.3.1 Ha wwute rugponaHenu ykpenneHa Tabnuyka, Ha KOTOPON HaHECEHBI:

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

CMBOIJIbI « @ », 0003HavaLWme 3aXUM 1 BUHT 3aLLMTHOIO 3a3eMI1eHUS.

1.6.3.2 Ha nepeaHern naHenu 6noka asTomaTtnyeckoro gosmposanHua (ganee bAL)
HaHECEeHbI:

TOBapHbI 3HaK U1 HAUMEHOBaHWE NPEeANPUATUSA-U3rOTOBUTENS;
HanmeHoBaHue BA[;
MapKMpOBKa, Yka3sbiBarowasi QyHKUMOHANbHOE Ha3Ha4YeHne pa3beMOB.

1.6.3.3 Ha kopnyce BAL]l ykpenneHa Tabnuyka, Ha KOTOPOWN HaHECEHbI:

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

1.6.3.4 Ha nepegHen naHenn 6noka ycunutensi HaHeCeHb!:

TOBapHbI 3HaK U1 HAUMEHOBaHWE NPeanpPUATUSA-U3roTOBUTENS;
HanMeHoOBaHMe N ycrioBHoe 0603HaveHne 6roka yeunutens;

— MapKMUpOBKa, yKa3biBaroLlas beHKLI,I/IOHaJ'IbHOG Ha3Ha4YeHne pa3beMOB.

1.6.3.5 Ha HmxHeln noBepxHOCTM Bnoka ycunutensa HaHeceH CUMBON « @ », 060-
3HAYaloLLNA BUHT 3aLUUTHOMO 3a3eMMeHUs.
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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 yCroBHOEe 0603HaYeHNe NCTOYHNKA NMUTaHUS;

— 3aBOACKOW HOMEP MCTOYHMKA NUTAHUS U rOf BbINyCKa;

— HOMMWHarnbHbIE 3HAYEHUS NepPeMEHHOro (BXoAdALero) U NOCTOSIHHOrO (BbIXOAs-
LLIero) HanpsXXeHus.

1.6.3.7 Ha kopnyce gaTynka npoBOAUMOCTN HAaHECEHbI:

— ycnoBHoe 0603HaYeHWe gaTtymka NpoBOAMMOCTH;

— 3aBOACKOW HOMeEpP AaTyMka NPOBOAMMOCTM U rof, Bbinycka.

1.6.3.8 Ha kabene gatumka 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, yKasbliBaoLwasa PyHKUMOHANbHOE Ha3Ha4YeHne LWTyLepoB.;

— MecTa YyCTaHOBKM 3NEeKTPOAO0B.

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

— TOBapHbIN 3HAK 1 HAMMEHOBaHWe NPeanpUATUA-U3roTOBUTENS;

— HanmeHoBaHWe 1 yCrioBHOe 0603HavYeHne Komnpeccopa;

— 3aBOACKOWM HOMEpP KoOMMpeccopa W rog Bbinycka.

1.6.3.11 NapaHTuinHas nnomba HaHeceHa Ha:

— komnpeccop K-1002T;

— BAL-1002T;

— ©Bnok ycunutens.

1.6.4 TpaHcnopTHas MapkupoBKa

1.6.4.1 Ha TpaHcnopTHoM Tape (kopobke) HakneeHa aTukeTKa, cogepxallas Hanme-
HoBaHWe N 0603HavYeHne 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 «[lMpegensl Temnepatypbl» No
FOCT 14192-96.

1.7 Ynakoeka

1.7.1 YnakoBka obecneymBaeT COXpaHAEeMOCTb aHann3aTopa npu TpaHCnopTMpoOBa-
HUWN N XPaHEHUN.

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

1.7.3 Ynakoska cootBeTcTByeT TpeboaHuam FOCT 9.014-78 ansa rpynnel nsgenun I

— BapuaHT BPEMEHHOW NPOTMBOKOPPO3MOHHON 3awmnTbl B3-0;

— BapuaHT BHYTPEHHEN ynakoBkn BY-4.

1.7.4 B oTaenbHble NONUATUNEHOBbLIE NAKeTbl YKaabiBaTCS:

— 6nok npeobpasoBaTenbHbIN;

— rmgponaHens;

— WUCTOYHUK nuTaHma UM-1002;

— KOMIMMEKTbI 3arnacHbIX YacTewu;

— KOMMAEKTbl MOHTaXHbIX YacTew;

— KOMMAEKTbl MHCTPYMEHTA U NPUHAANEXHOCTEN;

— PYKOBOZCTBO MO 3KCMyaTaunm, nacnopT 1 ynakoBovHasi BE4OMOCTb.
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1.7.5 YnakoBka kabens coeguHutenoHoro K1002.5 cooTtBeTcTBYET TpeboBaHUAM
FOCT 18690-2012.

1.7.6 CocTaBHble YacTu aHanu3saTopa YKrnaablBaloTCA B KapPTOHHYK KOPOOKY € Mno-
crneyroLwen ee 3aKnenkon NoNMMepPHON NMKON NEHTON. AnekTpoabl B cOope C KpbiKamm
BP49.02.204, wanbamn BP43.02.003 n konbuamun BP43.02.004 yknagbiBatoTCsl B KAPTOH-
Hble KOPOOKN NPON3BOAMTENS SNEKTPOAOB.

1.7.7 CBO6OOHOE NpPOCTPaHCTBO B KOPOOKe 3anofiHAeTCss aMOpTM3auUMOHHbIM
MaTepuarnom.

1.7.8 Cpok coxpaHseMoCcTn [0
aHanusaTopa.

1.7.9 MNepeynakoBbiBaHWe aHanu3aTopa NPOBOAUTLCS B Criydyae obHapyxeHus fe-
heKTOB ynakoBKM Npyv OCMOTPax B NPOLECCe XPaHEHNS UK NO NCTEYEHUM CPOKa COXPaHsi-
eMOCTN J0 nepeynakoBbIBaHUS.

1.7.10 No cornacoBaHuio € 3aKa34yMKoM AOMyCcKaeTCsa NPUMEHSTb ApYyrme Buabl KOH-
cepBaLM 1 YNaKoBKMU.

nepeynakoBbiBaHWUSI pPaBEH CPOKY CryxObl

1.8 Cpedcmea usmepeHul, UHCMpPyMeHm U rnpuHaodsiexHocmu

[ns akcnnyaTauuMuM aHanuaatopa OOMNOoNHUTENbHO TpebytTcs cpeacTBa uamMmepe-
HUW, UHCTPYMEHT U NPUHAASEXHOCTU, NpeacTaBneHHble B Tabnuue 1.13, He Bxoadwme B
KOMMMEKT NOCTaBKM aHanuaaTopa.

Tabnuua 1.10

HavnmeHoBaHwue TexHunyeckne Konnue- HasHauyeHune
cpeacTea XapaKTepPUCTUKN CTBO, LUT.
TepmomeTp [nana3oH namepeHuin lNpurotoBneHune
naboparopHbIi oT muHyc 50 go nntoc 300 °C. ] KOHTPONbHbIX
3NeKTpoHHbIN J1T-300 MorpelHoCcTb U3MepeHui pacTBOpPOB
1 0,05 °C.
Becbl nabopatopHble [nana3oH B3BeLLMBaHWUS
3neKkTpoHHble B1502 ot 0,5 00 1500 . 1
MorpelwHOCTb 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
nnacrmaccosas
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 cwm®, ’
norpelHocTtb + 0,1 cm®
Crangapt-Tutpbl FOCT 8.135-2004, "pagympoBka
Ond NpUroToBrieHNA pH 1,65; 9,18. pH-anekTpona
06pa3suoBbIX
BydepHbIX pacTBOpOB a
2-ro paspsga
Ha o6bem 1000 cm®
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[NpodomkeHue mabnuubl 1.10

HanmeHoBaHune TexHn4yeckne Konnue- HasHauyeHune
cpedcTea XapaKTEPUCTUKM CTBO, LUT.
Hatpun xnopucTbin FOCT 4233-77, X.M. - pagyvpoBka
AMMMak BOOHbIN OCT 24147-80, oc. 4. 23-5 — aHanusatopa
HdumnsonponunnamuH (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

NMpumeyaH ue— [lonyckaetcs NPUMEHeHNe APYrux CPeacTB U3MEPEHUI, MMEIOLLNX
aHamnornyHble Unu ny4yume xapakTepuUcTUKN.

2 ICMNOJIb3OBAHUE NO HASHAYEHUIO

2.1 SkcnnyamauyuoHHbIe o2paHUYeHus

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 XPYyNkne matepunansol.

2.1.3 U3beratb HaxaTna kHoMok Gnoka npeobpasoBaTternbHoro n BA[ ocTpbiMun
npeameTamum.

2.1.4 He ponyckatb uamepeHue Cna, pNa un Temnepartypbl B pacTBopax, coaepxa-
LLMX PTOPMCTOBOAOPOLHYIO KUCMOTY UMW ee COoNu 1 BellecTBa, obpasylolme ocagkm u
NSEHKM Ha NOBEPXHOCTU ANEKTPOAOB, a TakKe aKCnyaTauusa n XxpaHeHue 3NeKTpoaoB, He-
3aMNOJSTHEHHbIX 3NEKTPOSIUTOM.

BHUMAHUE: HE OOMNYCKATb XPAHEHUE HATPUEBbIX J3JIEKTPOOOB B
«CYXOM» BUAE, Tak kak anekTpoabl NONTHOCTLIO TEPAIOT CBOU XapaKTEPUCTUKU NMpU
MX BbiCcyluMBaHuu!

2.1.5Mpn TpaHCnOpTMpPOBaHMM 4YYyBCTBUTENbHAas YacTb HATPUEBbLIX 3NEKTPOAOB
AOIMKHA ObITb 3aKpbiTa 3aLLUMTHBIM KOSMAYKoOM C pacTBOPOM HaTpus TeTpabopata (bypbl)
5 %.

2.2 Yka3aHue mep 6e3onacHocmu

2.2.1 bnok npeobpasoBaTerbHbIN AOMKEH ObITb YCTAHOBNEH B MECTE, HE 3aTPyLHS-
IOLLEM OTKMIOYEHME ero OT CETU NUTaHKUA.

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

BHUMAHUE: 3AMNPELWLAETCA paboTa ¢ aHanu3aTopoM npu CHATbIX KpbIlKax
Kopnyca 6noka npeobpasoBaTenbHOro u uctouHuka nutauusa UMN-1002, a Takke npwm
OTCYTCTBUM 3a3eMneHus 6roka npeobpasoBaTesibHOro U rugponaHenu!
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2.2.3 OneKkTpunyeckne Lenn, ocyLeCcTBNALWMNE BHELLIHME NOAKIOYEHNE K pasbeMy
«TOKOBbIU BbIXO, CATHANMU3ALIUA, RS-485», 4OMKHbI BbiTb BbIMOMHEHbI 3KPaHU-
poBaHHbIM kKabenem nnbo npoBogamMu, PacnonNoXeHHbIMU B MPOBOAALLNX KabenbHbIX Xe-
nobax unu B kabeneroHax.

2.2.4 MNpun paboTe aHanusaTopa B KA4eCTBE peareHToOB MCMNONb3yeTCca AUM30nponu-
NaMuH, guatTunammH nnbo ammuak. AumsonponunaMmmH n AUaTuNamMmH SBRSKTCS eaKMMK
NerkoBoCnIaMeHsLWUMUCa Xugkoctamu. Mpn HopManbHOM NPUMEHEHUN aHanmusaTtopa
(korga obecneveH HenpepbiBHbIA NOTOK NPO6GLI Yepe3 AYEenKy NPOTOYHYK M CBOBOAHbIN
cnue Npobbl N3 S4ENKN NPOTOYHOW) BhIAENEHNE peareHTa B BO34yX paboyen 30Hbl OTCyT-
CTBYyET.

2.2.5 3anonHeHne cocyaa noAllenaynsarolmnMm peareHToOM Npon3BOANTb B BbITSX-
HOM wWkadyy. Mpn aTom cnegyeT NPUMEHATb Mepbl NPEAOCTOPOXXHOCTM U MHANBUAYASbHbIE
cpeacTBa 3awWwuTbl Npu paboTe ¢ eAKMMN NErkoBOCNIaMeHSLWUMUCH XUAKOCTSAMN B COOT-
BETCTBMM C TUMNOBbLIMM OTpacnesbiMn HopMamu. He pgonyckaTtb nonagaHve peareHTta
BHYTPb OpraHu3ma, Ha KOXy 1 B rnasa.

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

2.3 lModzomoeka aHanu3amopa Kk pabome
2.3.1 MNony4eHne aHanunsatopa

Mpw nonyyYeHun aHanusaTopa criedyeT BCKPbITb YNakoBKY, MPOBEPUTb KOMIMIEKT-
HOCTb M y6eauTbCs B COXPAHHOCTU YNaKoBaHHbIX U3OEenui.

Mocne npebbiBaHMA aHanM3aTopa Ha XONo4HOM BO34yxe HeEOOX04MMO BblaepkaTb
ero Npu KOMHaTHOW TemnepaType He MeHee 2 4, Nocre Yero MOXXHO MPUCTYNUTb K Noaro-
TOBKe aHanusaTopa k pabore.

2.3.2 NoaroTtoBka 6noka npeobpaszoBaTenbHOro
2.3.2.1 YcraHoBka brnoka npeobpa3oBaTensHoro

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

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

Bnok npeobGpa3soBaTenbHbIi aHanu3aTopa LUTOBOIO MCMOSIHEHWUSI YCTAHOBUTbL C
BHYTPEHHEN CTOPOHbI WuTa. Haknagky, BXOAsLYH B KOMMIEKT MOHTaXHbIX YacTen
BP49.06.000, ycTaHOBUTL C NMLEBOW CTOPOHbI LLNUTA B COOTBETCTBUN C PUCYHKOM 2.2.
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PucyHok 2.1 — PacrionoxeHue u pasmep omgepcmud 051 KpernneHusi
6s10ka npeobpazogamesibHO20 WUMO8020 UCIOTHEHUS 8 Wume

Bnok npeobpa3oBaTtenbHbIi
LLIUTOBOrO UCMOMHEHMS

—~~Tanka M5

Y i/

BuHT _
M5x8
Haknagka | LLnT c oTBEpCTMAMM
ANsa KpenneHus

PucyHok 2.2 — YcmaHoeka 6rioka rpeobpasoeameribHO20 WUMmogo20 UCOHEHUS
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[ns kpenneHus 6noka npeobpaszoBaTenbHOro Ha wuTe (TONWWHOM 40 3 MM) MOXHO
BOCMNOJIb30BaTbCHA BUHTAMU M5x8 ¢ rankamu, BXOAALWMMM B KOMMIEKT MOHTAXHbIX YacTen

BP49.06.000.
PacnonoxeHve n pasmep OTBEPCTUI AN KpenneHust G6rnoka npeobpasoBaTeribHoro

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

5 :
= e
4 oTB. A
|
BepTukanbHas | ©
NOBEPXHOCTb | T
I. §
|

PucyHok 2.3—- PacrionoxeHue u pasmep omeepcmul Ot KpernneHus
6r10ka npeobpazosameribHO20 HaCMEeHHO20 UCIOJTHeHUS

KoHcTpykuma 6rnoka npeobpas3oBaTenibHOrO HaCTEHHOro MCMOSHEHMS MNO3BOMSET
OCYLLECTBMATb €ro KpensieHMe Ha pasnnyHbiX BEPTUKasbHbIX MOBEPXHOCTSX, MO3TOMY Kpe-
neXHble U3aenusa B KOMMMNEeKT NOCTaBKN HE BXOAAT.

3aszemnutb Kopnyc 6noka npeobpasoBaTenibHOr0 MeAHbIM NPOBOAOM XENTOo-3ene-
HOro LBeTa ceyeHneM He MeHee 0,75 MM?2, nogknoYaemMbIM K KnemmMe 3a3eMreHus.

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

a) ~ 220 B, 50 'y ¢ nOMOLLBIO MNOAKNIYEHUSA BUKN K LUTENCENbHOW po3eTke C 3a-
3eMISAOLWMM KOHTAKTOM;

0) ~ 36 B, 50 'y ¢ nomMoLbI0 NOAKMOYEHUS K KOHTaKTaM ceTeBoro kabensi:

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

2.3.2.2 BHewHne nogkntoveHnst bnoka npeobpasoBaTenbHOro

BHUMAHMUE: NMoagkniovyeHne BHELWHUX YCTPOUCTB K GIOKy npeobpasoBaTtesb-
HOMY NPOU3BOAUTL NPU OTKIIFOYEHHOM NMUTAHUU BHELWHUX YCTPOUCTB MU Bnoka npe-
ob6pasoBaTenbHoro!

BHewHne nogkntoyeHus k 651oky npeobpasoBaTenbHOMY NPOU3BOASTCA K pasbemy
«TOKOBbIU BbIXOO, CUTHAINTU3ALIUA, RS-485» c ucnonb3oBaHvem posetkn PC19TB
C KOXXYXOM, BXOASALLEN B KOMMNMEKT MOHTaxHbIX Yacten BP37.03.000.
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[nsa BHewwHero nogknoyveHns K 6noky npeobpasoBaTenibHOMY cnegyer:

— CHATb NNAcTMaccoBylo 3arnyluky ¢ pasbema « TOKOBbIA BbIXOO, CUTHAJIN-
3ALUUA, RS-485»;

— pasobpatb po3etky PC19TB B COOTBETCTBUM C PUCYHKOM 2.4 a;

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

Kntoy pasbe
(nokasaH ycrnoBHO)

12 11 10 9 8

16 15 14 13
19 18 17

PoseTka
PC19TB

KoHTakThbl

Koxyx

a — KoHcmpykuyusi posemku 6 — Bud co cmopoHbI nauku
KOHmMaKkmos

PucyHok 2.4 — Pozemka PC19TB ¢ Koxyxom

Tabnuya 2.1
KOHT. BbixogHown curHan Llenb BHellHee nogkntoyeHne
1 Pene
2 «neperpyska»
7 McnonHuTteneHoe
Kanan A -
8 Pene YCTPOWCTBO
12 «yCcTaBKa»
13
3 Pene
4 «neperpyska»
16 VcnonHutensHoe
Kanan B -
17 Pene YCTPOUCTBO
18 «yCTaBKa»
19
5 BbixogHom Kanan A (+)
6 TOK Kanan A (-)
9 Kanan B (+) Peructpupytoulee
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 noOkrntoyeHuUsi 8HeWHeU Hazpy3Ku
Kk koHmakmam pasvema «TOKOBbIU BbIXOO»

BHUMAHME: ina doopMnpoBaHUA BbIXOAHOTO CUrHana — TOKOBOro BbIXOAQ,
noAaKsoYeHne BHELIHero MCTOYHMKA NMUTaHUMA K KOHTakTtam pasbema «TOKOBbIU
BbiXoAd, CUTHAIMU3ALIUA, RS-485» HE TPEBYETCA n HEQOMYCTUMO!

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

Tabnuya 2.2
KoHTponupyemsblii KaHnan 3HauyeHune Homepa KOHTaKTOB,
napameTp KOHTpONMpyemoro po3seTkn PC19TB,
napameTpa MeXxay KOTopbiMY 3a-
MbIKaeTcs uenb
M3mepeHHoe 3HaveHne A BbIXOZ 3a npeaensbl
Cna, MKr/am?® 3anporpaMMmMpoOBaHHOro gua-
nasoHa nsmepeHun
N3mepeHHoe 3HauveHre pNa
1
M3mepeHHoe 3HaveHne 5 |
oacC, mB
MN3mepeHHoe 3HayeHne
Temnepatypsl, °C
MN3mepeHHoe 3HayeHne B BbIXOA 3a npegenol
Cna, MKr/am® 3anporpaMmMMpOBaHHOro ana-
M3mepeHHoe 3HavyeHre pNa nasoHa namepeHum 3
M3mepeHHoe 3HaveHne |
S0C, vB 4
M3mepeHHoe 3Ha4eHne
TemnepaTtypsl, °C
M3mepeHHoe 3HaveHne A MeHee 3Ha4YeHUsa yCTaBKu
Cna, MKr/om?® MIN 7 :l
8
N3mepeHHoe 3HaveHne pNa bornee 3HayeHus1 ycTaBku
MAX 12 |- ]
13
M3mepeHHoe 3HaveHne B MeHee 3Ha4YeHuUs YCTaBKu
Cna, Mkr/om® MIN 16 - |
17
N3mepeHHoe 3HaveHne Gonee 3Ha4YeHus1 ycTaBKku 18 -
pNa MAX |
19
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M3meHeHne napameTpoB yCTaBOK NPOU3BOAUTCH B COOTBETCTBMM C M. 2.6.3.
MakcumarbHbIi KOMMYTUPYeMbId TOK 150 MA nNpy NOCTOAHHOM UMW NEPEMEHHOM
HanpsixkeHun 36 B.

2.3.2.3 TNoaKmnoYeHne BHELWHNX YCTPOCTB K 650Ky npeobpasoBaTenbHOMY C 1Cnonb3oBaHneM brioka
knemm BP51.04.000

Bbnok knemm BP51.04.000, nocTtaBnsiemMbin No OTAENbHOW 3adBKe, NpeacTaBieH Ha
pucyHke 2.6.

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

lMoAaKNoYeHNA BHELLHMX YCTPOMCTB K 610Ky KneMm Npon3BOAnTb B COOTBETCTBUM C
aTukeTkon BP51.04.0003T.

€ /
S50

X Ky,
/3
,Bpf .04 0040'4'

Kpbliwka Kabenb

3arnywka
4 wr.

KabenbHbii BBog MGB12
4 wr. PoseTtka PC19TB

PucyHok 2.6 — briok kriemm BP51.04.000

2.3.3 lNoaroToBka rmgponaHenu
2.3.3.1 YcTaHoBka rugponaHenu

YcTtaHoBUTL ruaponaHerns B ygobHoM mecTte B6nn3n npobooTbopHuka.

PacnonoxeHne n pasmep OTBEPCTUI ONS KPENnneHus ruaponaHeny — B COOTBET-
CTBUW C PUCYHKOM 2.7.

3aseMnuTb WMT rmgponaHenu MeaHbiM NPOBOLAOM XXENTo-3eNeHoro LBeTa ceye-

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

PucyHok 2.7 — PacrnionoxeHue u pasmep omeepcmuli 05151 KpernneHus 2udpornaHenu

2.3.3.2 MNoarotoBka aNeKTPOA0B

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

— MNOAroTOBUTbL HaTPMEBLIN 3nekTpod U pH-anekTpoa B COOTBETCTBMM C nacrop-
TamMK Ha NpUMEHsIeMbIe 3MeKTPOabI;

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

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

I1pumMedyaHue—PekomeHayeTcs coxpaHnTb Kpblwkn BP49.02.203-02 ons nocneayto-
LLIero UCnosib30BaHms Npu XpaHeHn 1 TpaHCNopTUPOBaHMM aHanmsaTopa.
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QnekTpoa

Kpblwka
BP49.02.204

LLanba
BP43.02.003

Konbuo
BP43.02.004 L
A

!} ’ Kpblwka Avenka

BP49.02.203-02 npoToYHas

o
™

PucyHok 2.8 — Nodeomoeka K ycrmaHo8Ke 3/1eKmpo0o8

YcTaHOBUTL 3NeKkTpodbl B AYENKY MPOTOYHYKO B COOTBETCTBUM C PUCYHKOM 2.9

N 3aTaHYTb Kpbiwkn BP49.02.204 ¢ nomolubto kntova BP49.02.971, BxogsLero B KOMMMAEKT
NnocTaBKW.

pH-anekTpoa

HaTpueBbin
anekTpoa

KpbiLwka

BP49.02.204 X5 Kntou

BP49.02.971

Ayenka
NpoToYHas

PucyHok 2.9 — PacrionoxeHue Hampuegoao u pH-anekmpodos
8 s4elike npomoyYHouU (MecmHbIl eud)

MoaocoeauHUTb pasbeM HaTpueBoro anekTpoga kK pasbemy «JIEKTPOA pNa»

6noka ycunutens, pasbem pH-anektpoaa — k pasbemy «JIEKTPO[L pH» B cooTBeTCTBUM
C pycyHkom 2.10.
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MeTannuyeckue 4yacTu pa3beMOB 3aKpbITb 3aLMTHbIMU BTynkamu BP49.02.002.

BY-1002 sno'(%m\

Bnok
ycunurtens

Brynka

3aluTHad \

BP49.02.002

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

[Mocne ycTaHOBKM HATpPMEBOro U pH-3neKkTpoaoB B SA4ErKY MPOTOYHY0 ee HeobXxo-
ANMO cpa3sy e 3anofHUTb aHanuanpyemon cpegon. [ns aToro Heobxoanumo:

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

0) obecneynTb CBOBOAHLIN CANB aHANU3MpyeMoun cpefbl U3 rmaponaHenu;

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

r) 3aKkpbiTb 3aXMM 1 nocne NosiBNeHUs aHann3npyemMon cpefbl B MHANKaTope pac-
Xo4a rugponaHesnu.



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

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

pacxoga

Cnue H

PucyHok 2.11 — 3anonHeHue audponaHenu [T1-1002T aHanusupyemou cpedoli

[onyckaeTcs 3anonHUTbL S4EnKy NPOTOYHYO ANCTUNNMPOBaAHHOW BogoMW. [Ans aToro:

a) noacoeauHnTb Tpybkm NBX CT-18 B cOOTBETCTBUM C PUCYHKOM 2.12;

6) 3anMTb B EMKOCTb KOHTPONBHOIO pacTBopa AUCTUNNIMPOBaHHYIO BOAY;

B) OTKPbITb 3aXMM 1 1 nogaTb AUCTUNNMPOBAHHYIO BOAY B A4YENKY NPOTOYHYIO rma-
ponaHenu;

) 3aKkpblTb 3aXum 1 nocne MNOsIBMEHUs OUCTUNNMPOBaHHOW BOAbl B MHAWKaTope
pacxofa rugponaHenu



3axum 2

3axum 1

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

Tpy6ka NBX CT-18
@BHyTp.16,0X2,0; L =500 mm
(cnusHas)

NHoukaTop
pacxoaa

Cnus ﬂ

PucyHok 2.12 — 3anonHeHue eudponaHesnu [T1-1002T ducmunnupogaHHoU 8odou

BHUMAHMUE: MNMpwu 3anonHeHUn NPpOTOYHOWN A4YEeNKN OUCTUNIIMPOBAHHON BOAOM
UCKNIOYUTb NEPENOJIHEHUE nHaukaTopa pacxoaa, obecneymB cBOOOAHbIN CNUB
BOoAbI!
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2.3.3.3 3anuBka nofLLenaYmBaroLLEro peareHTa B COCyA

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

Harpesatenb Tpybka
C KONNakom N3ONSLUNOHHBIM TD0425
Kabenb

Kpbllwka

Cocyg on4a
noJllenayvBaroLLEero peareHta
(BB-1-1000)

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

— OTBEPHYTb KpbilWy OT rOpSfioBMHbLI COCyaa AN NoAlienadmBalollero peareHTa,
yaepxuBas HarpeBaTesb OT BpaLleHus;

— W3BfeYb HarpesaTenb;

— W3BrieYb COCyA ANs NoALlenadnBaroLlero peareHta n3 gepxarens;

— MOMECTUTb COCY[ B BbITSXKHOW LLKad;

— 3anonH1Tb Cocy noAllenaYymBaloLLmMm peareHTom B konudecTse 1 am3. B cnyyae
NpPUMEHEHNA B kadyecTBe peareHTa ammuaka BogHoro NOCT 24147-80, oc. 4. 23-5, npu
HeobxogMMocTu (Npu TemnepaType okpyxatoLero Bo3ayxa Bbiwe 30 °C) pas3baBuTb ero
BOBOE OUCTUNNNMPOBAHHOW BOAOMW;

NMPEOOCTEPEXEHUE: HE JOMYCKATb nonagaHve noglwenadyvBaloLwero pe-
areHTa Ha OKpalleHHble NOBepXHOCTU y3noB rugponaHenu, ALl n 6noka npeobpa-
30BaTeNIbHOro BO u3bexaHue ux noBpexaeHus!

— YCTaHOBUTb COCYyA C noAaLlenavynsaollinm peareHToM B AepxaTtesb rnaponaHernu;
— YCTaHOBUTb HarpeBaTtesib B COCyA U 3aBEPHYTb KPbILLKY.
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2.3.4 lNMoaroToBka nctovHmka nutanHma MUIM-1002

YcTtaHoBUTb UCTOYHUK nuTaHma UIM-1002 B mecTe, He 3aTPyAHAOLWEM OTKNIOYEHNe

ero ot cetn nutaHusa 220 B, 50 Ny,
PacnonoxeHue 1 paamep 0TBEPCTUI ANSA KpenneHus UctovyHuka nutadms UM-1002

— B COOTBETCTBUM C PUCYHKOM 2.14.
MoacoeanHuTb Kabenb nctovHmka nutaHms UM-1002 k pasbemy « == 24 B» BAL.

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

|
BepTtukanobHas /

|

NOBEPXHOCTb
245 | 1
4 oTB. II‘V_JV"M R
— |
7D |
\

PucyHok 2.14 — PacrnionoxeHue u pasmep omeepcmuli 0715l KpenneHus
ucmoyYHuka numaxus Ur-1002

2.3.5 lNoaroTtoBka ycTponcTBa 4O3MPOBaHUS peareHTa

Bkntountb BA[l, HaxaB KHOMKY « ».

[MpoBepuTb 3Ha4YeHne yctaBkn. [na atoro HaxaTb KHonky « PEXXUM», yoepxmnBas
ee He MeHee 1 c. Ha akpaHe nHgukaTtopa BAL] nosBUTCA 3HaYeHWe yCTaBKu perynmpoBaHns
B YCMOBHbIX e4MHULaxX.

PekomeHayemas yctaBka — B COOTBETCTBUM C Tabnvuen 2.3.

Bpemsa HenpepbiBHOM paboTbl U HWXKHAS rpaHMua gnana3oHa M3MEPEHNIN yKa3aHbl B
Tabnuue 2.3.

MeTponornyeckme xapakTepucTuki aHanuaaTopa, npueegeHHble B n. 1.3, obecne-
YMBAKOTCS NPU NCNOSTb30BaHUM B KAYeCTBE NoALlenadymBaloLLero peareHTa gumsonponuna-
MUHa Unu guatnnamuHa npu yctaeke perynupoanus 500 eq. C uenbto 3KOHOMUKM noaLLe-
flayMBaloLLLErO peareHTa BO3MOXHO CHUXEHME YCTaBKM B COOTBETCTBUM C Tabnuuen 2.3,
Npy 3TOM HWXKHASA rpaHuLa agnanasoHa namepeHuii Cna aHanm3aTtopoB MOBbILLIAETCA.
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Tabnuya 2.3
MoawenavnsatoLmm YcraBka HwxHaa rpaHuua Bpems HenpepbIBHOM
peareHT perynupoBaHus, | AuanasoHa uamepeHui paboThbl
eq. Cna, MKkr/gm® c 1 am® peareHTa, cyT
HduunsonponunamuH 100 0,10 100
anatunamuH ’ 200 0,05 60
500 0,01 20
AMMUEK 70 0,30 60
120 0,14 20

MakcumanbHoe 3Ha4YeHne yCcTaBKu Npy NCMNoSib30BaHMM aMMuaka orpaHUyYeHo 3Have-
Huem 120 en.

M3meHeHre 3Ha4yeHns yCcTaBKM NPOU3BOAMTCS, KHOMKaMu «G», n «Oy Ha nepegHen
naHenun BAL] yctaHoBUTb HyXHOe 3HaveHue. 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 6roke npeobpasoBaTenlbHOM B NOSIOXKEHNE « | », NP 3TOM AOSMKEH 3aropeTbCs CBETO-
Bon uHamkatop «CETb» 3eneHoro useta. BkntodeHne 6rnoka npeobpasoBaTenibHOro Tak
e ConpoBOXAaeTCH 3BYKOBbIM CUrHariom.

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

[anee aHanusaTop nepengeTt B peXXnum NamMepeHun.

000 “B30OP”

MAPK-1002

www.vzornn.ru

PucyHok 2.15

2.5 3KpaHbI usmepeHul

AHanunsaTop MMeeT crneayrLme 3KpaHbl pexmma UsMepeHni:
— 9KpaH pexnma n3amepeHui ogHOro kaHana (Hanpumep, kaHana A) B COOTBETCTBUM

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

€CI1 NOOKITHo4YeHbl 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

INpume4aHue—YncneHHble 3HaYeHNs1 NnapamMeTpoB Ha pucyHkax 2.16-2.19 moryT ObITb

apyrmmMu.

I'Iepexo,q OT O4HOro 3KPAaHHOIo MeHK K Apyromy rnpon3sognTcAa nocrnenoBsatesibHbIM

HaxxaTnem kHonku « KAHAJ».

Ha akpaHax nHOnumpyoTcs Ha3BaHus KaHanos (A nnu B), namepeHHble 3Ha4veHus

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

A CNa 24.3 wmkr/igm3

pNa 5.98
25.0 °C

PucyHok 2.17

A aac — 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 npon3BogATCcA C MNMOMOLUbHO

OKPaHHbIX MEHIO.

Bxog B pexum MEHIO 13 pexnma namepeHun nponsBoanTCS HaKaTUeM KHOMKU

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

A MEHIO
rPAOYNPOBKA
HACTPOMKA
NAPAMETPbI
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 N3MeHATb napameTpbl
aHanusatopa 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 Npou3BOaAUTCS Mapkepom « P ». MNepeme-
LLleHne Mapkepa « »» BBEPX M BHM3 MO 3KPaHY — KHOMKaMu «G», «y.

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

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

BBOA

HaXaTb KHOIKY «

2.6.2 lNopssigpok Habopa u4ucnosBbix 3HadyeHun B MEHKO [A]l, MEHIO [B] wu
MEHIO [A] [B]

AHanunsaTop No3BonsieT Npyu He0H6XO0ANMMOCTU U3MEHATL YNCIOBbIE 3HAYEHMS B CTPO-
Kax MeH0 NMG0 BBOAUTb HOBbIE. TO OTHOCUTCS, HanNpuMep, K pasaenam Bblbopa nporpam-
MUPYEMOTO AnanasoHa M3MEepPEHUiA, BBOAY 3HAaYEHUI YCTAaBOK U MPOYMM.

MepemelleHne No cTpoke BreBo ocywecTtensaeTcs kHonkon « KAHAT.
MEHIO

BBOAO
YBenuyeHne nm6o ymeHbLueHre Lmndpbl — KHOMKamMu «@», «y.

».

I'IepemeUJ,eHme Nno CTPOKe BMnpaBO OCYLLECTBIIAETCA KHOMKOWN «

[ns BBOAA NMGO M3MEHEHMS YNCTTOBOTO 3HAYEHMS HY)XKHO:
— YCTaHOBUTb Mapkep « P » Ha HYXXHYI0 CTPOKY;

— HaXkaTb KHOMKY « I:E;IE ». BygeT muraTb nepeas umgpa;

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

— HaXkaTb KHOMKY « ». BygeT muraTb BTOpas undpa;

— KHOMKaMu «G», «&» YCTaHOBUTb 3Ha4YeHne BTOpOIZ Ll,I/ICppr;

— HaXaTb KHOIKY « MEHIO
BBO[

». YCTaHOBUTb OCTarbHble LUdpbI.

Mocne ycTtaHOBKM BCEX LUMAP 1 eOUHUL, U3MepPEHUI (Korga He ByaeT muraTb HU ogHa

uMdpa) HY>KHO KHOMKamu «G», «y yCTaHOBUTb MapKep « P » Ha ApYrylo CTPOKY U ycTa-
HOBWTb, ecnu TpebyeTcs, BTOpoe 3HavyeHue.
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Mocne ycTaHoBKM BCeX UMp U eanHuL, namepeHnin (korga He ByaeT muraTb HYM ogHa

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

BBOMO

HaXaTb KHOIKY «

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

» F’PAOYUPOBKA — nyHKT MeHI0 npea-
HasHayeH Ans nepexoga B nogmeHio MPALYWU- A rPAOYUPOBKA
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 npeHa- .
3HayeH Ans  nepexoga B MOAMEHIO A\ HACTPOUKA
HACTPOWKA. BkpaH — B COOTBETCTBUN C PUCYH-
KoM 2.23. OWAMA30OH CNa

OUAMA3O0OH pNa

YCTABKM CNa

YCTABKN pNa

YCPEOHEHME: 0 muH
» BbIiXoa

PucyHok 2.23

B ctpoke YCPEOHEHWE M0OXHO yCTaHOBUTL BpeMS yCpeaHEHUS NoKasaHui B ana-
nasoHe ot 0 40 9 MUH.

«OVAMA30OH CNa» - nyHKT MOAMEH0
npegHasHayeH Ang npocMoTpa M MU3MEHEHUS A BWATA3OH CNa
npegenos NporpaMmMmMpyemoro guanasoHa name-
peHurn 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/gm?, r/am®) ¢ warom 1 mkr/gme
(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 AN NpocMoTpa U U3MEHEHUs A
npegenos NporpaMMmMpyemMoro guanasoHa name-
peHurn pNa no TOKOBOMY BbIxOA4y. OKpaH nop-
MEHIO — B COOTBETCTBUM C PUCYHKOM 2.25.

AOWUAMNA30OH 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 UM U3MeHeHUs A YCTABKU CNa
MWUHMMArbHOIO W MaKCUManbHOro 3Ha4YeHun
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/gm3 (mr/am?,
r/am3).

«YCTABKW pNa» — nyHKT nogMeHo npea-
Ha3Ha4yeH Ansa NpocMoTpa UM N3MEHEHUS MUHU- A
ManbHOrO U MakCMMarnbHOro 3Ha4eHUn yCTaBOK
pNa. OKkpaH — B COOTBETCTBUN C PUCYHKOM 2.27.

YCTABKMU pNa

MIN: 0.00
MAX: 10.00
» BbIXO[
PucyHok 2.27

MO>HO yCTaHOBWUTb 3HAYEHWS:
— B cTtpoke HAYAJIO — ot 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 HEOOX0AMMbIX 3HAYEHWIA NPEAENoB NPorpaMmMmupyemblx ananaso-

HOB I/I3M6p6HVIVI CNaun pNa MO TOKOBOMY BbiXo4y M MUHUMAITbHbIX N MakKCMMallbHbIX 3Ha-
MEHIO »

BBOA
AnanusaTtop nepeiget B noameHio HACTPOWKA, 3anoMHMB yCTAHOBMEHHbIE 3Ha-
YeHus.

YeHWI YCTaBOK YCTAaHOBUTb Mapkep « P » Ha cTpoky BbIXO/ n HaxaTb KHOMKY «

» MAPAMETPbI — nyHKT MeHI0 npegHa-

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

ANEKTPOMO Na
ANEKTPOO pH
NMPOBEPKA bY

> BbIX0O[
PucyHok 2.28
«PAOYWPOBKWM Na» — nyHKT noameH:o NAPAMETPbI
npegHasHayeH nsg npocMoTpa cnmcka rpagyv- A rPAOYUPOBKM Na
POBOK, 3aHECEHHbIX B NaMsATb aHanuMsarTopa. 1 TMNog
OkpaH noamenio «'PAYNPOBKW Na» B 2 TUMN2A 13.08.14
COOTBETCTBUW C PUCYHKOM 2.29. 3 TUMNA 19.11.14
4 TUMAQ 20.12.14
» BbIXO[
PucyHok 2.29
Ha akpaHe nHanuupyrotcs:
a) Homep rpagyvpoBku oT 1 0o 4;
6) TN rpagynpoBKN B COOTBETCTBUM C Tabnuuen 2.4;
B) 4aTa NpoOBeAEHNS rpagyMpOBKMU.
Tabnuya 2.4
MNoglenaymBatoLLmmn Twvn rpagyvpoBku
peareHT TeopeTuyeckas’ OpHoToyeyHas? | TpextoyeyHas?
AMmMak TUMOA TUTMMA TUTM2A
[vmnsonponunamuH, TUMox ™M1 U2
AVSTUNAMMH

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

2 pagyvpoBka, NpeaHasHayYeHHas anst NOACTPOWMKN CMELLEHUs U3MepPUTENbHON XapakTepu-
CTUKMN.

3 MpagyvpoBka, B KOTOPOW OMOPHLIMU TOYKaMK SIBNAOTCA UCXOAHas BoAda ¢ AoGaBneHnem He-
KOTOPOro KONM4YecTBa MOHOB HaTPUSl U NPUrOTOBIIEHHbIE Ha 3TOW BOAe ABa pacTBopa C U3BECT-
HbIM 3Ha4YeHMeM [06aBKN NOHOB HATPUS.

Mpn npoBeaeHnn ovepeHON rpagyupoBKU AaHHble rpagympoBkm Ne 2 ygansatoTcs,
a napamMmeTpbl HOBOW rpagyMpOBKN 3aHOCATCA B KOHeL, crincka nog Ne 4.
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[na npocmoTpa napameTpoB rpadyvpoBKU, NMPUMEHSEMON B aHanusaTope, cre-

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

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

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

S — KpyTunsHa anekTpogHon cuctemol B % AUN3OMPOMNUITAMMUH
OT HOMUHAaMNbHOMO 3HAYeHUs;

pHi n Ei — koopanHaTbl n3onoteHumnasb- ™M1
HOW TOYKM 3NEKTPOAHON CUCTEMBI. > BbIXO[, 20.12.14

PucyHok 2.30
«3JIEKTPOL Na» - nyHKT NOAMEHI0
npegHasHayeH Ans npocmoTpa napamMeTpoB A Sﬂg KTP%% l;a
- (<]
HaTPUEeBOro afekTpoaa — 3KpaH B COOTBETCTBUM e
C pucyHkom 2.31. Ei = -155wmB
AMMUAK
TUMA
» BbIXO[ 11.01.16
PucyHok 2.31

[nsa BbIxoaa u3 aKkpaHa B COOTBETCTBUMU C PUCYHKOM 2.31 yCTaHOBUTbL Mapkep « P »
Ha cTpoky BbIXOM 1 HaxaTb KHOMKY « “;E:*E ». [losiIBUTCSA 3KpaH B COOTBETCTBUN C PUCYH-
Kom 2.28.

«JJIEKTPOL pH» - nyHKT nogMeHto SMNEKTPOM, pH
npegHasHayeH Ans npocmoTpa napamMeTposB A S = 100 %
pH-anekTpoga no pesynbTaTtaMm nocnegHen ero Ei = -35 mB
rpagyvpoBKu. JKpaH — B COOTBETCTBUN C PUCYH- pHi = 7.0
kom 2.32.

» BbIXO[ 03.07.14
PucyHok 2.32

Ha akpaHe nHaukaTtopa oTobpakaroTca 3HaYeHUs napameTpbl nocnegHen rpagyu-
POBKM:

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

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

MEHIO
Ha cTpoky BbIXOM v HaxaTb KHOMKY «
POKyY 1] y BBOA

KoM 2.28.

». MNosiBUTCSA 3KpaH B COOTBETCTBUMN C PUCYH-

«MPOBEPKA BY» — nyHKT nogMeH0 npedHasHayeH Ans nepexoga B CnyXebHbIn
pPeXuM, UCnosnb3yembl NPU NPoBepKe 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 npedHasHadYeH aAnsa nepeknioyeHnsa pexmma nsMepeHunn

N UHAMKaLUK KaHana.

EHIO BbIOMPaETCst HYXXHbIN PEXUM:
BOA

KHonkamu «G», «&» n «I\;

o «CNa» — pexum U3MepeHMr MacCOBOM KOHLEHTpauumu (akTMBHOCTU) WOHOB
HaTpus;

e «pNa» — pexvm uHankaumm norapndmMu4ecKoro nokasarens akKTMBHOCTU UOHOB
HaTpus;

o «J[C» — pexum nuankaumm 3[C.

» TOK BbIXO/ — nyHKT MeHI0 NpegHa3HayeH ang Bblbopa 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 KHOMKKU «
BBO

HOro TOKa.

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

A PEATEHT

A AMMUAK
a AMn3onpPonmMnAMMH
a AN3TUNAMUH

> BbIXOA

PucyHok 2.33

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

KHOIMKY « ':Eglg ». Ey,qu BblaereHa CTpoKa C Bbl6paHHbIM nogLwieniavmnBalolLium peareHToMm.

Mpu nepexoae B MeHo aHanusatopa bykea («A», «[1») B ctpoke «PEAFEHT» nsmennrtcs.

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

» MAPOJIb — nyHKT MeHI0 NpegHa3HayeH gns orpaHnyeHnst 4oCTyna K U3MeHeHMto
napameTpoB aHanuaartopa.

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

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

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

KHOMMKY « “;::'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 pexum namepeHun.

KHOMKY «

11

HEBEPHbIW NMAPOJb !

PucyHok 2.35

» HACTPOWKA RS-485 — nyHKT MeHI0 NpeaHa3HaueH Ans HacTPonKu nHTepdeica
RS-485 n npotokona obmeHa ¢ BHELLHUM YCTPONCTBOM. OKpPaH — B COOTBETCTBUMN C PUCYH-
kom 2.36.

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

a 6
PucyHok 2.36

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

— B cTpoke «[MPOTOKOIJ1» npoTokon obmeHa ¢ BHeWwHUM ycTporctBoMm «MoDBuUS
RTU» nnn B3OP;
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— B ctpoke «AOPEC:» 3HaueHne oT «1» po «247» (ans npoTtokona obmeHa
«MoDBuUS RTU») n 3HayeHue ot «0» oo «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:» 3HayeHune oT «1» nnmn «2».

» 3BYK - nyHKT MeHto NpeaHasHa4YeH Ansi OTKMYeHUs B criydae HeobxoammMocTu
3BYKOBOIO CUrHana aBapuUMHOW CUrHanusauum aHanusaTtopa npu NpeBbllLEHUN U3MEPEH-
HbIM 3Ha4YeHneM Cna UM TEMMepaTypbl NpeaenoB 3anporpaMMmMpoBaHHOIo AvanasoHa ns-
MEPEHUI N0 TOKOBOMY BbIXOAY.

» MO U KOHTP.CYMMbI - nyHKT MeHI0 NpeaHasHaveH ans ngeHtugukaumm gaH-
HbIX MporpamMmMHoro obecneveHuns: o603Ha4YeHnsi, HOMepa BEPCUMM N NPOYUX CBEOEHUN O
nporpaMmmHoM obecneyeHuun.

I1TpumedyaHue— B uensax npegorspalleHnsi HECAHKLUMOHMPOBAHHbBIX HACTPOMKA U
BMeLLaTENbCTBA, NPUBOASALLNM K UICKaXXEHWIO pe3yrbTaTOB M3MEPEHNN, NPeaYCMOTPEH TOSbKO Npo-
CMOTP AaHHbIX NporpaMMHoro obecne4veHus.

» TEMMNEPATYPA BI1 - nyHKT MeHI0 NpegHa3HayeH ans nHankaumm tTemneparypsl
BHYTpU Koprnyca 6roka npeobpasoBaTenbHOro.

2.7 lpoeedeHue usmepeHul

CocTaBHble YacTy aHanu3aTopa A0SKHbl ObITb NOArOTOBNEHbI K paboTe B COOTBET-
cTBUK C pasgenamm 2.3.1-2.3.5.

AHanusatop ¢ 3aBofa-uU3rotToBUTENSA NOCTaBNSAETCA OTrpagyMpOBaHHBIM N MOXET
ObITb cpasy 3anyLueH B paboTy.

2.7.1 KOHTpOrb 1 n3aMeHeHne napameTpoB aHanmsaTopa

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

— B COOTBETCTBUM NapamMeTpoB aHanuanpyemou cpeapl n. 1.2.5;

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

BkntounTb aHann3aTop B COOTBETCTBYHOLUIN PEXMM:

e «CNa» — pexuMm M3MEepeHMr MacCOBOM KOHLEHTpauuu (aKTMBHOCTWU) WMOHOB
HaTpus;

e «pNa» — pexum nHavkaumm norapnugmmuyeckoro nokasartensi akTuBHOCTU MOHOB
HaTpus;

e «30C» — pexum nHamkaummn SC.

IMpumed4aHue - lNpn NogasneH COMHEHUI B NPaBUbHOCTY NoKa3aHWin aHanuaaTopa
npv BbINOSIHEHUM U3MEPEHUI, @ TaKKe nepen NOBEPKOM NPOBECTN TEXHUYECKOe OBCnyXMBaHue B
COOTBETCTBMM C pasgenom 3.
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2.7.2 [poBeaeHne namepeHnin Ha NPOTOKE NpW Nnogade aHanMsanpyemon cpenbl U3
TexHonornyeckoro Tpybonposoaa

2.7.2.1 MNogrotoBka K N3MePEHUAM

CoeaunHeHus y3noB rmaponaHenu SOSMKHbI COOTBETCTBOBATb PUCYHKY 2.37.

2.7.2.2 TpoBefeHne n3mepeHui

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

BHUMAHUE: HE AOMNYCKATb 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 nepexodHoro npouecca nokasaHus nHgukatopa bA[L moryT Ko-
nebaHus B npegenax = 5 en.

Mpw HopmanbHou paboTte BAL] B suenke NnpOTOYHOM AOMKHO HAbMAATLCS NPOXOX-
AeHne ny3blpbKOB CMECK BO3yxa C nofllenadmsaronm peareHTom. Npun oTcyTCcTBMM NYy-
3bIpbKOB crieayeT obpatntbesa K n. 2.11.

Mpn nocTeneHHoM UCTOLLEHMM MOALLEeNaYnBaloLLLEro peareHTa BKoYaeTcs ero no-
aorpes. OTO MNO3BONSET MCMNOSMb3oBaTb NOALLENavYMBaloOWLNA peareHT NpakTUyYecku Ha
100 %.

Mpu BkNtoYeHUn ceeToBbIX MHAnkaTtopoB «ACTOLWLMEHUE PEAFEHTA», «HAPY-
LUEHUE PENYNNIMPOBAHWUA» Ha nepeaHen naHenu BAL cneagyeT obpatuteca k n. 2.11.

IpumedaHue - lNpy NpekpaweHn nogayn aHannsnpyemon cpeabl ot npobooTbop-
HMKa B SMEVKN MPOTOYHON COXPAHAETCS OCTAaTOYHbI 06BbEM BOAbI 4118 NPeaoTBpaLLEHMS BbiCbIXa-
HWUS1 3NEKTPOLOB.
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MCTOYHUK nuTaHna
nM-1002

Obl U3 mexHosioau4yeckoe2o mpyborposoda

9

U aHanusupyemot cpe

9

PucyHok 2.37 — CoeduHeHus y3nos audponaHenu [T1-1002T npu nposedeHuu usmepeHul
¢ nodaye

2.7.3 NpoBeaeHne N3MepeHnin aHannanpyemomn cpegbl orpaHn4yeHHoro obrema (B
nabopaTopHbIX YCNOBUSAX)

N3mepeHuns aHanmampyemom cpefbl orpaHn4yeHHoro ob6bema MoryT NpoBOANTLCS:

— C MCMNOJSIb30BaHNEM €MKOCTU KOHTPOSBHOrO pacTeBopa;

— C ucnonb3oBaHMeM Komnsiekta ansa otéopa npobsl BP49.02.980, noctaBnsemoro
Nno OTAENbHOW 3asiBKe.

MpumeyaHu e - NpoBeaeHVe N3MEPEHUIA aHaNM3MPyemoii cpedbl orpaHUYeHHoro oGbema
peKoMeHayeTCs A PaCTBOPOB C KOHLIEHTpaLWen NOHOB HaTpus Gonee 1 mkr/ame.
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BHUMAHUE: lNMpn HeoGxoauMmMmocTn nNpoBeAeHUSs U3MEPEeHUN B pacTBopax C
KOHUEeHTpaumen MoHoB HaTpusa meHee 1 mkr/am® o6pawats OCOBOE BHUMAHUE Ha
YUCTOTY NOCYAblI U COCTAaBHbIX YacTen KOMMJeKTa Ana oréopa npobbi!

2.7.3.1 lNpoBegeHne N3MEPEHUI C UCMOSIb30BAHMEM EMKOCTM KOHTPOMBHOIO pacTeopa

CoeaunHeHns y3noB ruaponaHeny JoSMKHbI COOTBETCTBOBATb PUCYHKY 2.38.

KOHTPOIbLHOro pacteopa

EmkocTb

PucyHok 2.38 — CoeduHeHusi y3noe audponaHenu T1-1002T npu nposedeHuu usamepeHul
C ucronb308aHuUeM eMKOCMU KOHMPOJsIbHO20 pacmeopa
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3anuTb aHanuMsnpyemylo cpey B eMKOCTb KOHTPOSIbHOrO pacTBopa M OTKPbITb 3a-
Xum 2.

Bkntountb BALl. CHATL nokasaHuda Yepe3 10 MUH ¢ nHamMkaTopa aHanmsaTtopa nmbo
BHELLHEro yCTPOMCTBA, €Crnn aHann3aTop K HEMY MOAKITHOYEH.

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

2.7.3.2 MpoBefeHre N3MepeHUI C 1Cnonb3oBaHWeM KoMmmnnekTa ans otbopa npobbl BP49.02.980

YcTaHOBUTb HAacoc M3 komnnekTa gns otéopa npobsl BP49.02.980 B cooTBeTCTBUM
C OOKyMeHTOM «WHCTpyKUMS-nacnopT no yCTaHOBKE M OBCAyXUBaHWIO nepuctanbTuye-
CKOro Jo3upytoLero Hacoca cepumn B».

CoeguHeHns y3noB ruaponaHenu OofmkHbl cooTBeTcTBoBath Ans [T1-1002T pu-
CYHKy 2.39.

MpOoMbITb Kanunnsap B BOAE OYULIEHHOW AN XMMWYECKOro adHanmsa no
OCT 34-70-953.2-88 (B o6ecconeHHoM BoAe C HU3KUM CoAepXaHUeM HaTpus).

Morpy3nTb Kanunnap B CTakaH C aHanM3npyemomn cpeaomn 1 BKNKYMTb Hacoc.

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

Pyykon perynstopa notoka yCTaHOBUTb HYXXHbIA pacxon aHanuanpyemown cpepbl.
3anonHuTb Hacoc u nogknuntb Tpyobky MNBX CT-18, maywyo oT Hacoca, K wWTyuepy
AYENKN NPOTOYHOWN.

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

lMepen npoBefeHNEM N3MEPEHUIN OPYron aHann3npyeMon cpebl NPOMbITb Kanus-
NSap B BOAE OYMLLIEHHOW ANA XMMUYECKOro aHanuaa. Ecnm KoHueHTpaumsa NoHOB HaTpus B
aHanuaupyemom cpefe oTnmnyaeTcs He bonee, 4YeMm B ABa pasa, onepauum NpoMbIBKU Ka-
nunnsipa Npyu nepexoae oT 04HOW cpefbl K APYron MOXXHO UCKIIOYNUTD.

MpumeyaHue- [ONa CHOKEHNSA pacxoda NPobbl PEKOMEHAYETCA PEXMM U3MEPEHUI C
npepbiBaHMEM MOTOKA, Tak Kak BpeMsi peakLun aHanusaTopa onpeaensercs He CTOMbKO CKOPOCTbIO
rMoToKa aHanM3npyeMon cpepbl Yepes SYeiky NPOTOYHYHO, CKOMbKO CKOPOCTLIO peaKLIMM 3NeKTPOoOoB.

B aTOM pexmnme cHayana ocCyLlecTBNAeTCA HeNpepbIBHbIA MPOTOK aHaNM3npyemMom
cpenbl Yepes A4ernKy NPOTOYHYH0 B TedeHne 5 MyH. 3a 3To Bpems nponcxoanT obHoBneHne
XXWOKOCTU B A4ENKE NPOTOYHOW C 3reKTpogamu.

[anee cneayeT Ha 5-7 MWH OCTaHOBUTbL MPOTOK aHaNM3NpyeMon cpefbl, OTKYUTb
HacoC M NpekpaTuUTb O03UpOBaHMe NofLienadymeatowero — Haxartb KHonky « PEXKUM» Ha
BAL (npu aTtom gosmkeH BktounMTbes ceetoBon nHamkatop « OCTAHOBKAY).

OTO NO3BONSET 3feKkTpodaM cpearMpoBaTb Ha HOBOE 3HAYEHWE KOHLUEHTpauum
WOHOB HaTpUs B aHanuanpyemon cpege. Nocne aToro BKIIYMTbL HAacoC, BKNHOYUTL SO3UPO-
BaHWE aMmMmnaka n yepes 2-3 MUH CHSTb YCTaAHOBMBLUMECH MOKa3aHWs C MHAMKaTopa aHa-
nmnsatopa nMbo BHELLHEro yCTPOMCTBA, €CNN aHanmM3aTop K HEMY MNOAKMHOYEH.
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2.8 3aeepweHue pabomsi ¢ aHa/Iu3amopom

2.8.1 lNpun kpaTkOBpEMEHHOM NepepbiBe B paboTe crneayer:

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

— BbIKMoYNTL BALL, HaXaB KHOMKY « . » Ha nepenHen naHenu BAL,;
— OTKMOUYMTb Gnok npeobpasoBaTenbHbIN U UCTOYHMK NuTaHua UIM-1002 ot ceTtu
nepeMeHHoro Toka (npu Heob6xoammocTn);

— PYKOBOACTBOBAaTbLCS YKa3aHMSIMWU SKCMIyaTauMoHHOW JOKYMEHTaUMM Ha UCNonb-
3yeMble 3M1eKTpoapb!.

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

— OTKMOYMTb Gnok npeobpasoBaTenbHbIN U UCTOYHUK NuTaHus WUIM-1002 ot ceTtu
nepemMeHHOro Toka;

— BblkMo4NTb BA[l, HaXkaB KHOIMKY « . » Ha nepeaHen naHenu bAL;
— CNUTb NoALlenayYnBaloLmMi peakTMB U3 cocyaa rmaponaHeniu;

— PYKOBOACTBOBAaTbLCS YKa3aHMSIMWU SKCMyaTauMoHHOW OOKYMEHTaUMU Ha UCMonb-
3yeMble 3M1eKTpoapb!.

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 I/I3MepeHVIl7I | MKT
No TOKOBOMY BbIXo4y. — CNa

24.3 °C

PucyHok 2.40

OKpaH npefynpexaeHnss B COOTBETCTBUM CNa
C pUCyHKOM 2.41 NoABUTCA NpU NPeBbILLEHUN U3- A
MEpPEHHbIM 3HaYeHneM TemnepaTypbl aHanu3u-

pyeMou cpefbl BepxHero npegena AuvanasoHa 5 98
N3MepeHni. pNa [

~ |~

50.7 °C-

24.3 mkr/gm3

PucyHok 2.41
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JKpaH npegynpexaeHus B COOTBETCTBUU
C PUCYHKOM 2.42 NosiBUTCH, €CIu:

— M3MEepeHHoe 3HayeHue Temnepartypsbl
aHanusnpyemon cpefbl NpesblllaeT BepxXHUN
npegen aguanasoHa UsMepeHui;

— n3mepeHHoe 3HaveHue pNa npeBbilaeT
BEpXHUM npedern 3anporpaMmMmMpoOBaHHOIO aua-
nasoHa U3MepeHuI No TOKOBOMY BbIXOAy.

OKpaH npegynpexaeHus B COOTBETCTBUM
C PUCYHKOM 2.43 NOSIBUTCSA Mpu NPEBbILLEHUN N3-
MepeHHbIM 3HadYeHnem J[C npegenoB auana-
30Ha N3MEepPEHUN.

OKpaH npegynpexaeHusi B COOTBETCTBUU
C PUCYHKOM 2.44 nosiBUTCS, €Criv nsmepeHHoe
3Ha4veHne pNa BbIXOOUT 3a BEPXHIOK YCTaBKY.

OKpaH npefynpexaeHnss B COOTBETCTBUM
C pycyHkoM 2.45 nosiBuTcs, ecrnu:

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

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

_]oNa— 5.98

CNa 24.3 mkr/am?

A

\

~ |

90.7-°C-

L

I
PucyHok 2.42

A

\'/

—3ACc—

/|\

_1 250 vB
25.7 °C

PucyHok 2.43

CNa 24.3 mkr/am?

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

INpumedyaHue - YucneHHble 3HayeHns Cna, pNa, 3[C, a Takke TemnepaTtypbl Ha
9KpaHax npeaynpexgeHvuin aHanusartopa MoryT ObITb APYrMU.
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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 !
AOATHUK HET CBA3U
HE NMOOKIMOYEH ! C OATYUKOM !
PucyHok 2.46 PucyHok 2.47
A rPAOYWUPOBKA pH A
BHUMAHUE !
OLUMBKA TPAOYUPOBKU ! HET CBA3U
BY®EP HE OIMNPEQOENEH '! C bAO !
PucyHok 2.48 PucyHok 2.49

Mpn nosiBneHun Ha akpaHe 6noka npeobpasoBaTeNibHOrO MUratoLMX Haanucen
«OWNBKA BAL F1», «OLUMBKA 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 OWMBKA BAO F1 A OWWMBKA BALO F3
OLWUMBKA TAMATU OLUMBKA YMNPABJIEHUA
OATYHUKA ! HAIPEBA !
> BbIXO[ > BbIXOo[

PucyHok 2.50 PucyHok 2.51
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OWWBKA BAL F4

OWWBKA BKIOYEHUA

OWWMBKA BALO F5

OWUBKA OTKITIOYEHWUA

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

NMATAHUE BAL

OWWMBKA BAL F6

OWWBKA BALO F9

CBON TAKTUPOBAHUA !

OTKINMKOYEHO !
> BbIXO[ » BbIXO[
PucyHok 2.54 PucyHok 2.55

2.11 Bo3MOXKHbIe HeucrnpasHocmu U Memodbl UX ycmpaHeHUs!

2.11.1 XapakTepHble HencnpaBHOCTM aHanuaaTopa u MeToAbl UX YCTPaHEeHUs npu-

BeaeHbl B Tabnuue 2.5.

Tabnuua 2.5
HewncnpaBHoCTb BepoaTtHaga npnyunHa MeToabl ycTpaHeHus
1 bnok npeobpa3oBaTenbHbI  He | Bbllwnn n3 cTpos ceTeBble | N. 4 PeMOHT B 3aBOACKMX

BKI1HO4aeTCcA

npeaoxpaHuTenm

yCrnoBusIX

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

Bbixog 13 cTpos
HaTPWEeBOro anekTpona

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

Bbixog 13 cTpos
pH-anekTpoaa

3ameHunTb pH-anekTpoa
(n.2.11.4.1).

Mocne 3ameHbl
NPOBECTU rpagynpoBKy
pH-anekTpoga (n. 3.3.7).

3 Mpu rpagyvpoBke aHanuaartopa no
rpagyvpoBOYHbLIM pacTBOpaM MoKa-
3aHUS aHanusaTopa NnoyTu He usme-
HAIOTCA NpW nogade K anekTpoaam
rpagyvpoBOYHbLIX PAacTBOPOB C pas-
HbIM 3Ha4yeHneM Cna

HewncnpaBHOCTb OOHOMO
N3 3N1EeKTPOoaoB

3ameHuTb anekTpoa
(n.2.11.4). lMNMpoeecTn rpagyw-
poBky (n. 3.3.7 unm n. 3.3.8).
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HeuncnpaBHoCTb

BeposTHaa npuynHa

MeToabl yCcTpaHeHus

4 NamepeHHOe 3HayeHne Temnepa-
TYpbl aHanM3Mpyemon cpefbl 3Hauu-
TenbHO OTNMYyaeTcsa OT npegnonarae-
MOro 3Ha4yeHus

Bbixog 13 cTposi
AaTyvka Temneparypbl

n. 4 PemMoHT
B 3aBOACKUX YCITOBUSAX

5 He npoucxogut
nogLienaymeaHune
aHanuanpyemom cpeapl npu
paboTatoLeM KoMnpeccope.
3anax noAaLwenadnsaroLLero
reHTa (ammuaca).

BknitoyeHsbl ceeToguoabl BA «Hapy-
WweHne perynupoBaHusy», «Wctolle-
Hue peareHTay, «PaboTa» "
«HarpeB».

MokasaHua Ha nHamkatope BAL me-
Hee «010».

MokasaHus Cns Ha Bnoke
npeobpasoBaTenbHOM

6nm3km kK 0 mxr/am®

pea-

MeperHyTa Tpybka, coean-
HSOWEeNn KoMmMpeccop C
AYENKON NPOTOYHON

YcTpaHutb nepernb

MoBpexaeHne Tpyoku,
coefuHaAOWEeNn  Komnpec-
COp C A4EeNKON NPOTOYHON

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

HennotHas nocagka
npobkn Ha cocyq
noflienaynsammm pea-
reHTOM

3aBepHyTb raiky HakugHyto

MoBpexaeHo KorbLo
YNIOTHUTENBHOE Ha
npobke cocyna ans
aMmmuaka

n. 3.3.7. 3ameHnTb

KOMbLO YNIIOTHUTENBbHOE
Ha npobke cocyaa Ansa am-
Muaka

6 lNokasaHus Ha nHamkaTope BA
meHstoTca ot 10 go 300.

3anax ammuaka.

BkrnitouweH ceetogmon BALl
«HapylweHwne perynupoBaHus»

MexaHn4eckoe noBpexae-
HWe cocyda c noawenaym-
BaloLWNM peareHTom (am-
MWaKoM).

3ameHnTb cocyn (dnakoH
nnactukoBbIvi 1 amd)

7 MNokasaHus aHanusaTopa

O6pbiB B Kabene nnn ot-

MpoBepuTb U o0GecneynTb

cpeabl Yepes nHauKaTop pacxoaa, Ho
€CTb NepenuB B NepenMBHOM YCTPOW-
cTBe

HeyCTON4YMBbI CYTCTBME KOHTaKTa B pa3b- | HAAEXHbIN  KOHTAKT  WUNn
eme kabens anekrpoga YyCTpaHUTbL 06pLIB B kKabene
8 Het npotoka  aHanusupyemon | 3acopuncs punbTp n. 3.3.9.2. 3ameHnTb PUnb-

TpYyOLWNIA MaTepuan

3acopwurncs Xuknep
SAYENKM MPOTOYHOMN

n. 3.3.4. MNMpo4ncTuTb Xn-
Knep a4enkm NpoTOYHON

9 MNMoabem ypoBHA (NepenosiHeHne)
nHavKaTopa pacxona

HapyLwieH oTToK BoAbl
N3 A4Yerkn NPOTOUHOM

ObecneunTtb cBOOOHbIN
cnue BoAdbl 13 Tpybkn MNBX
CT-18 Denyrp.16,0x2,0;

L =500 mm

MpeBbilWweH  O0MyCTUMbIN
pacxod  BoAdbl  4epes3
AYErKy NPOTOYHYIO

Ob6ecneunTtb pacxop
BoAbl He Bonee 200 am3/y

10 Het npotoka aHanuaMpyemoun
cpenpbl Yepes nHAMKaTop pacxoa

He nopaeTtcsa aHanusnpye-
Masi cpega oT npobooT-
OopHMKa

Mopate  aHanuaupyemyto
cpeny oT npobooTOopHMKa

3acopunca punbTp

n. 3.3.9.2. 3ameHuTb
dmnbTpyOWNn maTtepuan

3acopwurncs Xuknep
AYEenKN NPOTOYHON

n. 3.3.4. MNpouncTuUTb Xu-
Knep s4enku NpoTOYHOMN
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2.11.2 CoobeHnsa o HeMcnpaBHOCTSAX, BbIBOAUMbIE HA 3KpaH MHAukaTopa 6noka
npeobpasoBaTenbHOro, U MeToAbl X yCTpaHeHus npuBeaeHbl B Tabnuue 2.6.

Tabnuya 2.6

OKpaH
HencnpaBHOCTU
6noka npeobpasoBa-
TENnbHOro

BeposiTHas npuymHa

MeToabl yCTpaHeHusA

1 «BHUMAHWE!
OATUMK HE
MNOOKIMKOYEHR!»

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

Mogkntountb kabenb K pasbemy
«OATUUK A» nnun «JATHUK B»
©noka npeobpa3oBaTesnibHOMo

HeucnpasHocTb kabens

Pasgen 4. PeMOHT B 3aBOACKUX

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

HeuncnpaBHocTb kabens

Paspgen 4. PeMoHT B 3aBogckmx
YCNOBUSIX

3 «"PAOYNPOBKA pH
OLWWNBKA TrPAOYWN-
POBKU! BY®EP HE
OMPEOEJIEH!»

He onpegeneHo 3Ha4veHne pH
BydepHoro pacteopa

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

MpoBepuTb 3aNeKTpPoabl

HewucnpaBHoCTb ogHOro
13 9NeKTpoaoB

3ameHuTb anekTpoa (n. 2.11.4).

4 «MNPOBEPbBTE
ANEKTPOObI!»

HepocTtaTouHbINM YPOBEHDb
3NeKTponuTa B anekTpoae
CpaBHEHMS.

[NpoBepuTb anekTpoq
(LenocTHOCTb 3NEKTPOOOB U
YPOBEHb 3MneKTponuTa B
ANEeKTPoae CpaBHEHUS).

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

MoBpexaeHne pH-anekTpoaa (anek-
TpoAa CpaBHEHNS).

3ameHunTb anekTpog (n. 2.11.4).

5 «BHNMAHUE!

3HayeHue a unu Tmn anekTpoaa He

n. 3.3.8. lNpoBectn rpagynpoBKy

rPAOYNPOBKY Nal»

M3MEHWJIACD 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 rpagynpoBKy
MrPAOYUPOBKA coBnagaet € napameTpaMmn no- | MO KOHUEHTpaunm MOHOB HaTpus
HE COOTBETCTBYET| cnegHewn rpagyvMpoBKu

NMAPAMETPAM (npw BkNtoYeHumM 6noka npeobpaso-

OJIEKTPOLA BaTerbHOro)

NMPOBEONTE

7 «BHUMAHWE!
OLWMBKA BJTOKA
ABTOMATUYECKOIO
JO3MPOBAHNA!»

HeuncnpasHocTtb B pabote BA[

Pasgen 4. PeMOHT B 3aBOACKUX
YyCroBUSsIX
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lNpodomkeHue mabnuubl 2.6

OKpaH oLLIMOKM
6noka npeobpasosa-

BeposTHast npuymHa

MeToabl yCTpaHeHUd

HWNA HATPEBA!»

cTpos.

TENbHOro

8 «OWMBKA HaTtumk npoogmumocTu [M-1002 He | MNogknounTb gaTyYMK NPOBOAMMO-
BA F1 OLUMBKA nogkno4veH kK bAL ctn AM-1002 k AL

MNAMATA [aTynk NpoBOAMMOCTM Pasgen 4. PeMOHT B 3aBOACKMX
OATUNKAL» ON-1002 Bbilwen u3 cTpost YCIOBUAX

9 «OWWBKA BA F3 | Cbown B nporpamme. Otknounts BAL 1 cHoBa BKItO-
OWWMBKA YTPABJIE- | BAO w/vnn komnpeccop Bbiwen u3 | Yitb. B crniydyae noBTopeHus — pe-

MoHT BALl n Komnpeccopa B 3a-
BOACKMX YCITOBUSIX.

10 «OWWNBKA
BA[ F4 OLWMBKA
BKJTKOYEHUA
HATPEBA!»

11 «OWWNBKA
BAL F5 OWMBKA

HeucnpaBHoCTb Uenen ynpaene-
HUSA HarpeBOM MNU Lenen nsmepe-
HWUS TemnepaTtypbl HarpesaTens

MpoBepuTb Uenun ynpaeneHus
HarpeBoM WNKU Lenu nusmepeHus
Temnepartypbl HarpeBaTens.

B cnyyae nNoBTOpEHUS — PEMOHT
BA[ n komnpeccopa B 3aBOACKUX
YCrOBUSX.

BAL OTK/NIOYEHO!»

OTKITKOYEHNA

HAIPEBA!»

12 «OWNBKA BAL He nopaeTtcs anekTpuyeckoe [NpoBepuTb Lienun 3neKTpn4ecKoro
F6 MATAHNE nutaHue Ha BAL nutanns BAL

13 «OLUMBKA BAL
F9 CBOU
TAKTUPOBAHNA!»

C6on B nporpamme.
HeuncnpasHocTb BAL]

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

14 «OLWNBKA
BAl F10» n
«BHUMAHWE!

HET CBA3U ¢ BAO»

CoeagnHuTenbHbIN Kabenb

(mexagy 6rnokom ycunutens u

BALl) He nogknio4eH K pasbemy
6noka ycunurens

MogcoeanHnte Kabenb K GnoOkKy
yeunutens

CoegnHuTenbHbIn Kabenb NoBpeXXaeH

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

Paspen 4. PeMOHT B 3aBOOCKUX
YCIOBUSIX

2.11.3 CoobuweHunsa o6 owmnbkax, BbIBOOMMbIE HA 3KpaHe BALl, n meToabl nx yctpa-
HeHus npuBeneHbl B Tabnuue 2.7.

Tabnuya 2.7

Owwnbka BAL BeposTHasa npnymnHa MeToab! ycTpaHeHus

1 «F1» HaTtuunk nposoanmocTun AM-1002 |Mogkntountb gatymk nposoammocTtu ArM-1002
He noakntoyeH K BAL Kk BA[
Hatumk nposogumocTn [1-1002 |[Pasgen 4. PEMOHT B 3aBOACKNX YCITOBUSAX
BbILLE 13 CTPOS

2 «F3»

Komnpeccop He nogkntoveH k BAL

MoakntounTe Komnpeccop kK BAL

MpeBbiWweH gonycTumbln nopor no |Mpyn ogHOKpaTHOM nosiBneHun coobLleHnsa ob
TemnepaTtype HarpeBa nogliena-|owmnbke OTKNYNTb 1 BKITHOUYNTL BA
ymBaroLlero peareHta (aMmuaka) |lMpy HEOQHOKPATHOM MOSIBIEHUN COOBLLEHUS
00 ownbke — pemoHT BALl 1 Komnpeccopa B
3aBO/CKMX YCITOBUSIX.

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

3 «F4»,«F5»
nuoo «F9»

HapyweHo  dyHKUMOHMpOBaHWE
BA[ n/vunun komnpeccopa

Mpn BbISIBNEHNN HEYKa3aHHbIX HEUCMPABHOCTEN UM HEBO3MOXHOCTU YCTPaAHEHUS
HeucnpaBHOCTU cBoOMMU cunamu criegyet obpatntbca B OO0 «B30OP».
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2.11.4 3ameHa anekTpoaoBs

3ameHa anekTpoaoB NPOM3BOAUTCS B COOTBETCTBMMU C PUCYHKOM 2.56.

LLTencenb
Lun4-2

E Pasbem%éf/%-

BNC-101A - I W

BTynka
3awmTHasg
BP42.02.002

~_0nekTpoa

CcpaBHeHusa™

Hatpuesbin_—"

aneKkTpon

pH-aneKTpon/

[ 30 |

KpbiLwka
BP49.02.204

KonbLo

Wariba | 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 n pH-anekTpoaa:

— OTCOEOUHUTb HEUCMpPaBHbIV ANeKTpo OoT 6noka yecunurtens;

— NOAroTOBUTb UCMPaBHbLIN 3NEKTPOLA B COOTBETCTBUM C €r0 NacrnopTom;

— YCTaHOBWTb Ha MUCMpaBHbIA AaNekTpos Kpbiky BP49.02.204, wanby BP43.02.003
n konbuo BP43.02.004 (paccTosiHMe OT HMXKHETO Kpas anekTpoaa Ao konbua BP43.02.004
AOJIMKHO ObITb NpUGM3nTensHO 30 MM);

— MOACOEOUHUTb UCMPaBHbIV ANEKTPOA K BNOKY yCUNUTENS: HAaTPUEBbIN ANEKTPOA 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 9NeKkTpoaa CpaBHEHNS:

— OTCOEOUHUTb HEUCTPaBHbIV ANEKTPO CpaBHEHUs OT Broka yeunutens;

— MOArOTOBUTb UCMPaBHbIN 3MEKTPO B COOTBETCTBMM C €r0 NacnopToM;

— NOACOEeaVHUTBL UCNPaBHbIN ANeKTpo cpaBHeHUs K pasbemy « AJIEKTPO[ OMNOP-
HbI» 6noka yeunutens.

3 TEXHUYECKOE OBCIJ1Y>KUBAHUE
3.1 Mepbi 6e3onacHocmu

Mepen TexHMYeckum obenyxnsaHnem crneayert:
— nepekpbITb Nofgadvy aHanManmpyemon cpeabl;
— yAanuTb aHanuaupyemyto cpeay U3 ruaponaHeni.

3.2 O6bwue ykasaHusi

3.2.1 Bce Bnabl TexHuveckoro obcnyxusanus (ganee TO) OOMKHbBI BbINOMHATHCA
KBannduumMpoBaHHbIM ONepaTMBHbLIM MEPCOHANOM, MMEIOLLMM A0NYCK K paboTe ¢ anekTpo-
yctaHoBkamu o 1000 B, a Takke M3y4mBLUMM HaCTOSLLIEE PYKOBOACTBO MO 3KcnnyaTaumm
N gencTByroLmMe npaBmna paboTbl C XMMUYECKMMU PEAKTUBAMM.

3.2.2 TexHn4yeckoe obcnyxmnBaHue ansa aHanmsaTopa, Haxoaswerocsi B aKcnnyaTa-
LuuKn, BKIOYaeT B cebsi onepaunm HepernameHTUPOBaAHHOIO U pernameHTMpoOBaHHOro 06-
CNYyXXNBaHUA.

3.2.3 B coctaB HepernameHTupoBaHHoro TO BXxoasT:

— 9KcnnyaTauMOHHbIN yXon;

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

— CBOEBpPEeMEHHas 3aMeHa MU3aesnim ¢ orpaHUYeHHbIM PECYPCOM M PacXOdHbIX Ma-
Tepuanos.

Bce obHapyxeHHble npu HepernameHTupoBaHHoM TO HeucnpaBHOCTM B paboTe
aHanmsaTopa OOJSMKHbI OblTb YCTPAHEHbI CMNamMu ONepaTMBHONO NepcoHana.

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

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

Ne nn. HanmeHoBaHue paboTbl MepuognyHoctb TO
PO eXeHe- | OOWH pa3 | OauH pa3 | exerogHo
genbHo | B3 Mec. | B 6 Mec.
3.3.8 pagyvpoBka aHanusaTopa MO KOH- x
LEeHTpauUMm NOHOB HaTPWS:
3.34 YuncTKa Xunknepa 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 — nojlienadmnsaroLlero peareHTa; * * * +
3.3.9.2 | — dwmnbTpyrowero matepuana. * * * +
3.3.10 | 3ameHa nusgenui ¢ orpaHNYEHHLIM pe-
CYpCOM:
3.3.10.1 | — ynnoTHUTENbHbIX KONnew; * * * *
3.3.10.2 | — Tpy6oK NBX CT-18. * * * *
YcnoBHble 0603Ha4YeHus:
«+» — TO npoBogsT;
«*» — TO npoBogaT Npu HEOGXOANMOCTH;
«**» — TO NpoOBOASAT Npy 3aMeHe 3NeKTPOJ0B.

CTabunbHOCTb METPOSIOTMYECKMX XapaKTepUCTMK aHanusatopa noaaepkvBaetcs

nyTem:

1 npoBeneHWs rpagyvMpoBKN aHanmM3aTopa B COOTBETCTBMM C Tabnuuen 3.1;
2 NpOBEpPKOM MOKasaHW No TemnepaTtype He pexe OOHOro pasa B rog;

3 [OMNONMHUTENbHOIO KOHTPOSSI C MOMOLLLIO NMOBEPEHHBLIX MPUBGOPOB PYYHOrO KOH-

TPpONA akkpeanToBaHHbIMA J'Ia60paTOpM$IMI/I CTaHuun. nepI/IO}J,I/I‘-IHOCTb NPOBEPKN B COOT-
BETCTBUN C PEXUMHbIMU KapTaMn NN ﬂ,GI?ICTByIOLLl,VIMVI HOPMaTUBHbIMA OOKYMEHTaMN Ha
obbem un nepmnognv4HOCTb XMMMUYECKOIO KOHTPOIA.

O6HapyxeHHble npy nnaHoBoM TO aedekTbl y3NoB 1 geTanen, KotTopbie Npu ganb-

HelLen aKcnnyaTauun aHanuMsaTopa MOryT HapyLwnTb ero paboTocnocoBHOCTb, AOMKHbI
ObITb YCTPAHEHBI.

3.3 [Nopsidok mexHu4Yyeckoz20 obcnyxueaHusi

3.3.1 BHewHnn ocmoTp

Mpv NpoBeAeHUM BHELLHErO OCMOTPa aHanm3aTopa NpoBepsitoT:
— OTCYTCTBME MeXaHMUYeCKMX NOBPEXOEHUI COCTaBHbIX YacTel aHanuaaTopa;
— UCMpaBHOCTb Pa3beMoB, KHOMOK, COeAUHUTENbHbIX kKabene;
— COCTOSIHME NaKOKPaCOYHbIX MOKPLITUIA, NPaBUINbHOCTb U YETKOCTb MapKUPOBKU.

3.3.2 MNMpoBepka PYHKLMOHMPOBAHMS aHann3aTopa B pasnunyHbIX pexumMax paboTsbl

[ns npoBegeHnAa nNpoBepKn (byHKLI,I/IOHI/IpOBaHI/IFI aHann3artopa B pa3riMyHbIX peXnmMax

paboTbl

«KAHAI», Ay n «&», «;@E».

BKITIOHAKOT aHanmM3atop u npoBepA0T pa6OTOCI'IOCO6HOCTb KHOIMOK «

MEHIO
BBOMO

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

— MNPV HaXaTUN KHOMKK « gs‘gg » aHanusaTop NepexoauT 13 pexmnma UsmMepeHun B

PEXMM KOHTPOSIS U UBMEHEHMUS NapaMeTpoB (BXO4 B MEHIO);
— npu Haxatnm kHonkn « KAHAJIT» nameHseTcs pexxmum nHankaumm kaHanos B 3aBu-
CMMOCTU OT KONMYeCTBa NOLKITHYEHHbIX KaHanoB (oanH Nubo aBa);

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

— KHOMKOW «,6\» OCYLLECTBISAETCA BKIMIOYEHNE U OTKMIOYEHWE MOACBETKMN 3KpaHa
nHaMKaTopa.

3.3.3 HapyxHas unctka cocTaBHbIX YacTen aHanmsaTopa

BHUMAHUE: HE JOMYCKATb nonagaHusa mowoLwWwmux pacTBOpoB (CpeacTB) Ha
pa3sbemMbl 6noka npeobpasoBatenbHOro, 6noka ycunutensa n bA[!

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

UnCTKy HapyXHOW noBepxHOCTU Brioka npeobpasoBaTenbHOro, rmaponaHenu, uc-
ToYHMKa nutanus UIM-1002 B cnyyae 3arpsasHEHNA NPOU3BOAUTL C UCMNOSTb30BAHUEM MST-
KMX MOIOLLUX CPeACTB C nocneayoLlen NpoMbIBKOM ANCTUNNIMPOBAHHOM BOAOW.

IlMpumeyaHue— B kayecTBe MArKOro MOKLLEro CpeacTBa MOXHO MCNONb30BaTb MbIfbHbIV
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 Heo6XoaUMOCTM BbIBEPHYTH LUTYLIEP) U NPOAYTh Xuknep. MoxHo npoyu-
CTUTb €ro MeaHon NPoBOSIOKON MO0 3a0CTPEHHON AePEBAHHOWN NaNO4YKON.

HOvameTp otBepcTus xumknepa 0,75 mm.

LWWTyuep
SYEeNKM NPOTOYHOM
C XUKNepom

a 6 (8ud c paspesom)

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

lMpoBepKka ypoOBHSA 3MEKTpOnMTa B 3NIEKTPOAE CPABHEHUSI U JONIMBKA 3MeKTponuTa
OCYLLIECTBNSIETCA B COOTBETCTBUM C NACNOPTOM Ha 3NEKTPOA.

IM1pumeyaHue— 3InekTpoa CpaBHEHWS, BXOAALLNA B KOMMNIEKT MOCTaBKN, NPUMEHSIETCA
npw rpagympoBke pH-anekTpoga B cootseTcTBum ¢ n. 3.3.7.

3.3.6 lNpoBepka nokasaHum rno TemnepaTtype

[nsa BbINOSTHEHUSA 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 Bogon kOMHaTHOW TeMnepaTtypbl.

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

[oxpaTbCa yCTaHOBMBLUMXCS NOKasaHWi Mo TemnepaType Ha nHaukatope Grioka
npeobpasoBaTenibHOro 1 nabopaTtopHOro TepMomMeTpa.

PasHunua mexay nokasaHusMyn 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
Temnepartypbl

CTaKaH/

C BoAomn

PucyHok 3.2
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3.3.7 'papyuposka pH-anekTpoaa

3.3.7.1 YcnoBus npoBeAeHUs rpaaympoBKu

"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

CoeguHeHns y3noB ruaponaHeny AoSMKHbl COOTBETCTBOBATbL PUCYHKY 3.3.

l1pumedyaHue— CoegmHeHne Tpybkamm NBX CT-18 cocTtaBHbIX YacTen rugponaHenn
He BnvsieT Ha NpoLecc rpagyMpoBKU.

3akpbITb 06a 3axuma.

N3 pasbema «NEKTPO[ OMNOPHbIN» 6rnoka yeunutens u3sneyb LUTENCemnb Co-
eMHUTEeNbHOro NPoOBOAA M BCTaBUTb B 3TOT pa3beM LUTENCcerb 3neKTpoaa cpaBHeHUs (pu-
CYHOK 3.4), BXOOSLLEro B KOMMNMEKT NOCTaBKu.

M3Bneyb 13 s4erkn NpoToYHOM JaTyMK TemnepaTypbl n pH-anekTpos.

3anuBo4YHOE 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, N0 KOTOPOMY NPOBOASAT rpagynpoBKy — Hanpumep, B BycepHom 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. BeigepxaTb anektpoabl B 6ydepHom pacteope 10 MuH.

BkntounTb aHanu3aTop 1 AoX4aTbCA YCTaHOBUBLLMXCH MOKa3aHWUN.
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Bnok ycunurens

Kabenb coeguHUTENbHbLIN
K1002.5

LLTencenb
areKkTpoaa cpaBHEHUS

PucyHok 3.4 — lNodknoyeHue anekmpoda cpasHeHuUs K 6510Ky ycurnumerns

3.3.7.3 lNopsgok npoBefeHns rpagyvpoBKu

1 Knonkon «KAHAIJT» BKNOYNTDE pPEXNM U3MEPEHUIN TOrO KaHana, KoTopbin 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[O

4 YcTaHOBUTb Mapkep «P»» Ha CTPOKY

«FTPAOYUPOBKA pH» u©n HaxaTb KHOMKY
« MEHIO

BBOQA
pucyHkom 3.5.

«

» — MOABUTCA 3KpaH B COOTBETCTBUUN C

5 YcrtaHoBUTbL Mapkep «P»» Ha CTPOKY

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

NOABUTCS 3KpaH B COOTBETCTBUN C PUCYHKOM 3.6.

» — noaABuTca akpaH nogmeHo MPAAYNPOBKA.

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 pactesopa

aABTOMAaTU4YECKUN

He onpegeneHo,

noABUTCA

9KpaH B COOTBETCTBMM C pucyHkom 3.7. Cnegyet

obpatnteca k n. 2.11.

A rPAOYUPOBKA pH

OWWBKA TPAOYUPOBKH !

BY®EP HE OIMPEOEJNEH !

PucyHok 3.7

6 Ecnu 3HayeHne pH BycepHoro pactBopa aBToMaTMyeCKn onpeaeneHo, nosaBuTca
3HayeHue pH BydepHoro pactBopa U Ha4yHETCH 3anosfiHeHne nporpecc-meTpa. Nocne 3a-
NONHEHNsI Nporpecc-MeTpa NoSIBUTCA 3KpaH B COOTBETCTBUW C pUCyHKoM 3.8.

A

Mporpecc-meTp

pH

BY®EP 1.65

rPAOYUPOBKA pH

1.65

276 mB
02 mMuH

» MPOAOOIIXKUTD

25.0 °C

PucyHok 3.8

7 YcTaHOBUTb Mapkep «P» Ha CTPOKY
«MPOOOJIKUTBb» n HaxaTb KHOMKY « MEHIO , _

BBO[

NOABUTCS 3KpaH B COOTBETCTBUN C PUCYHKOM 3.9.

A rPAOYUPOBKA pH

pH 1.65

-160 mB
BY®EP 9.18
BbIMNOJIHUTb
» BbIX0O[A 25.0°C
PucyHok 3.9

8 Ecnu rpagympoBka no BTopoMy 6ycepHoMy pacTBopy He TpebyeTcs, yCTaHOBUTb

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

BeTCTBUU C pucyHkom 3.10a.

MEHIO

» — NOABUTCA 3KpaH B COOT-

A 3NEKTPOA pH A ANEKTPOL pH
S = 100 % S = 100 %
Ei = -35 mB Ei = -35 mB
pHi = 7.0 pHi = 7.0
~ ~
— MPOBEPBLTE ANEKTPOLO !—
e ~N
» BbIX0O[a » BbIX0O[a
a 6

PucyHok 3.10
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lMpumedyaHue- 3kpaH B COOTBETCTBUM C pucyHkom 3.106 nosiBUTCA, ecnun 3HavyeHus
nHaMumpyembix napameTpoB (S unu Ei) BbixoasaT 3a gonyctumble npegenst. CnegyeT obpatutbes
Kn. 2.11.

9 YcTaHoBUTbL Mapkep «P» Ha CTPOKY

EHIO

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

» — MNo-

> OA
SIBUTCS 3KpaH B COOTBETCTBUN C pUCyHKOM 3.11.

HET

PucyHok 3.11

10 YcrtaHOBUTL Mapkep «P» Ha CTPOKY
» — NOSIBUTCSA 3KpaH A BBEOWUTE OATY

OA v HaxaTb KHOMKY « MEHIO
BBO[

B COOTBETCTBUWN C pUCyHKOM 3.12.

an.Mmm.rr
> —:/qg— 01.15

BbIXO[

PucyHok 3.12

Mocne ycTaHOBKM AaTbl KHOMKaMu «G», >y YCTaHOBUTb MapKep «»» Ha CTPOKY
MEHIO »

BBOA
MpagyvpoBka no ogHomy GydepHOMY pacTBOpY 3aBepLUeHa.

BbIXO[ n HaxaTb KHOMKY «

11 [ns rpagyvpoBku No BTopoMy ByhepHOMY pacTBOpPY, BOCNPOU3BOASALLIEMY 3HA-
yeHune pH 9,18 npmn Temnepatype pacteopa (25 + 0,2) °C, nasneyb anNekTpoabl 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 HENCMONb30BaBLUMNINCSA paHee BTOpon BydepHbin pacTBop. [loxaaTbcst yCTaHOBUB-
LUMXCS NOKa3aHU aHanuaartopa.

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

A rPAOYUPOBKA pH

NMOJNIHUTb» 1 HaxaTb KHOMKY « MEHIO . _ ro-
BBO pH S
SABUTCS 3KpaH B COOTBETCTBUM C pUCyHKoM 3.13. _160 MB
BY®EP 9.18 01 MwuH
» BbIXoa 25.0°C

PucyHok 3.13

Ecnu 3HavyeHne pH OBydepHoro pactBopa aBTOMaTUYECKU He onpeeneHo, no-
ABUTCH 3KPaH B COOTBETCTBUM C puCyHKOM 3.7. Cnegyet obpatutbea k n. 2.11.
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13 Ecnun 3HayeHune pH BTOpOro 6ydepHoro pacteopa aBToMaTnU4eCKkn onpeaesneHo,
nosiBuTCA 3HaveHme pH GydepHoro pactBopa M Ha4yHeTCs 3anofiHEHWE nporpecc-meTpa.
lMocne 3anonHeHus nporpecc-meTpa NosBUTCSA 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 COOTBETCTBMM C pucyHkom 3.10a.

14 HaxaTb KHOMKY « MEHIO
BBOQA

MEHIO
BBOA

» —

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

NOABUTCS 9KpaH B COOTBETCTBUM C pUCyHKOM 3.11.
» — NOSABUTCS

YcTtaHoBUTbL Mapkep «P» Ha cTpoky A 1 HaxaTb KHOMKY « “;Eg:[ol

3KpaH B COOTBETCTBUU C pucyHKoM 3.12. NpagyvpoBka no Asym 6ydepHbIM pacTBopam 3a-
BepLleHa.
"pagyvnpoBka BTOPOro KaHana naMepeHnin Npon3BoamTCca aHanorMyHbIM o6pasom.
[Mocne okOHYaHWA rpagyupoBkM pH-anekTpoga wu3Bnevb U3 rHesga pasbema
«OMOPHbIV SNEKTPO» 6roka yeunutens wTekep ONOpHOro anekTpoaa U BCTaBUTb Ha
ero MecTo LUTeKep COeaUHNTENBHOrO NpoBoaa.

3.3.8 N'pagympoBka aHanuaaTopa no KOHLEHTpaLUunm NOHOB HaTPUS
3.3.8.1 Onucaxwne TMNOB rpagyMpoBOK

B aHanusaTtope npeaycMOTpeHO crnefyowme Tunbl rpagynpoBoK:

a) rpagyvpoBka « TUMOA» nn6o «TUMOO» — aTo rpagympoBka, napameTpbl KOTO-
poW paccuynTaHbl N0 TEOPETUYECKMM (NACNOPTHBIM) AaHHbIM 3NEKTPOAOB;

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

pagynpoBKa OCyLLEeCTBNSETCA MO OOHOMY rpagyMpOBOYHOMY PacTBOPY, KOHLEH-
Tpaumsi NOHOB HaTPUS B KOTOPOM HaxXo4MTCS B Npefenax agnanasoHa uaMepeHun aHanmsa-
Topa.

[Ana namepeHunin manbix KOHLEHTPaUMA MOHOB HaTpus pekomMmeHayemas KOHLUEHTpa-
ums rpagympoBoYHoro pacteopa ot 10 go 230 mkr/ame (06biuHO 115 Mkr/am3). Ona name-
PEHUN OPYrMX KOHLEHTPaLUUN MOHOB HaTpUs MOXHO MCMNOSMb30BaTh rpagynpoBOYHbIE pac-
TBOPbI C APYron KOHUEHTpaumen.

[aHHbIN TUN rpagynpoBKM PEKOMEHAYETCS B Ka4eCTBE OCHOBHOrO Npu paboTe ¢ aHa-
nmM3aTopowm;

B) rpagympoBka «TUM2A» nubo « TUM20» — aTO TpexTtoyeyHas rpagyvpoBka, B
KOTOPOM OMOPHbIMM TOYKaMK ABNAOTCA UCXOOHAA BoAa, KOTopasd UCnonb3yeTcs Anga npu-
roTOBMEHMS OPYrMX pacTBOPOB, U NPUroTOBIMEHHbIE HA 3TOM BOAE ABa pacTBopa C U3BECT-
HbIM 3HaYeHnem fob6aBKkn NOHOB HATPUS.
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[aHHbIN TMN rpagynpoBKM peKoMeHAyeTCa NPOBOAMTL TOrAaa, korga pabounn pecypc
9MEeKTPOAOB B 3HAYUTENBHOM CTENEHU BblipaboTaH U KPyTU3HA SMEKTPOLHbIX XapakTepu-
CTUK 3aMETHO OTNn4aeTcs oT TeopeTnyeckon. [NpakTnyeckass HEOBXO4MMOCTb MCMOSb30-
BaHWs [@HHOrO TMMa rpagyvpoBKN MOXET BO3HUKHYTb TOrAa, Koraa nsmepeHHoe 3HayeHmne
Cna BbIXOAWUT 3a npedensbl, yCTaHoBMeHHbIe B N. 1.3.2, n ogHOTOYeYHasa rpagyvpoBka He
NO3BONSET YMEHbLUNTb NOrPELUHOCTb U3MEPEHU.

IMpumedyaHue— lNpn HencnpasBHbIX ANEKTPOAax (TPeLmHa B CTEKNAHHON MembpaHe,
yTeyku 1 T.n.) rpagyvposkoin HEJTb3A BoccTaHOBUTL paboTocnocoBHOCTL aHanmaaTopa.

3.3.8.2 I'pagyvposka « TUMOA» nunbo « TUMOd»

Mpagynposky «TUMOA» nnbo «TUMOO» pekomeHOyeTCa NpMMEHATb nepen npose-
AeHvem rpagympokn « TUM1A» nubo « TUMM1A. ns aToro:

a) kHonkon «KAHAIJT» BKNIOUNTb PEXMM M3MEPEHUI TOTO KaHana, KoTopblin HeobXxo-
ANMO oTrpagympoBaTth (Hanpumep, kaHan A).

MEHIO

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

MEHIO
»

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

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

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

[1) HaXaTb 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 «lA- AMMUAK
PAMETPbI TPAAYNPOBKW Na». NMPUMEHUTb TUMOA
> BbIXO[

PucyHok 3.15

3.3.8.3 Ipapyvposka « TUM1A» nnbo « TUM1O»

3.3.8.3.1 Ycnosusi npoBefeHus rpagynpoBKu

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

3.3.8.3.2 NogroToBka K rpagyvpoBke

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

3TOro obecneynTb HenpepbIBHbIN NPOTOK aHaNM3MpyeMoW cpebl, Ha KOTOpoK npeanona-
raeTcs aKcnnyaTauus aHanusatopa, Yepes ruaponaHerb B TedeHne 1-2 CyToK.
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3aTtem NponycTuUTb Yepes3 NPOTOUHYI0 SAYENKY B TedeHne He meHee 30 MUH OYULLEH-
Hyto Boay. [logaya ounweHHoW BoAbl AOSMKHA OCYLLECTBNATLCA U3 EMKOCTU KOHTPOSIbHOIo
pacTBopa, YTo No3BONUT Bonee 3KOHOMHO NCNONb30BaTb BOAY.

CoeavHeHNa y3rnoB rugponaHeny JoSHKHbl COOTBETCTBOBATbL PUCYHKY 3.16.

MCTOYHUK nuTaHuA
nM-1002

3axum 2

Tpy6ka MBX CT-18

@BHyTp_2,5X1 ,0
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».

MpurotoBuTth 1 Am3 pacTBOpa Xnopuaa HaTpUa C KOHLEHTpaLuen MOHOB HaTpus

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

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

CnunTb N3 eMKOCTW KOHTPOSTbHOIO pacTBOpa OYULLEHHYIO BOAY M 3anuTb rpagyvpo-

BOYHbIV PacTBOP XIOpWaa HAaTPUA C KOHLIEHTpaLUuel MoHOB HaTpusa 23 mkr/am® (nmbo pac-
TBOP C APYrov N3BECTHOM KOHLIEHTpaUNeENR).

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

3.3.8.3.3 lMopsinok nposeaeHns rpagynpoBKu

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

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

3 YcrtaHoBUTbL Mapkep «P» Ha cTpoky «TPAOYWUPOBKA» n HaxaTb KHOMKY
« ':Egﬁ » — noaBuTcsa akpaH nogmeHo MPAOAYUWPOBKA.

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

A TUN 1A (1 TOYKA)
CyHKom 3.17.

T™MN 2A (3 TOYKW)

> BbIXOo[

PucyHok 3.17

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

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

Cw 0.0 i
CyHkom 3.18.

aAM

- 50 vmB

» MPOAOIIXUTb 01 muH

PucyHok 3.18
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6 lNocne yctaHoBReHUs nokasaHum (opu- FPAOYVPOBKA TUM 1A
eHTUpOoBOYHO 4Yepe3d 10-15 MUH) HaxaTb KHOMKY A
MEHIO
« » — MOABUTCHA 3KpPaH B COOTBETCTBMM C MKF
BEON P Cwa 000.0 %

pucyHkom 3.19.

BBEOWUTE 3HAYEHUE
> BbIXOA

PucyHok 3.19

7 HabGpaTb TOYHOE 3HayeHue, paBHOE CYMME 3HaYeHUN KOHUEHTpauuMM MOHOB
HaTpuUsa NPUroTOBIIEHHOIO pacTBopa Cﬁ;"‘), MKr/AM3, 1 KOHLUEHTPaLWUM MOHOB HaTpuUsl B UC-

xoaHoit Boge, Cy,.', MKr/am3. HaxaTb KHOMKY « “;Eg'g

BbIXO[.

», MOSIBUTCSI MapKep « P » Ha CTPOKe

8 HaxaTtb KHOMKy « “;E:*E » — MNosABUTCS A SNEKTPOO Na
3KpaH B cCOOTBETCTBUU C pucyHkom 3.20. S = 9%
Ei = -147 B
AMMUAK
» BbIXO[
PucyHok 3.20
MEHIO
9 HaxaTb KHOMKy « BBON ». [MlosiButcsa 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 NPOBEAEHHON rPayMpPOBKU;

e HET, ecnu He TpebyeTcsa coxpaHuTb napameTpbl NpoBeOEHHOW rpagyupoBKM
(aHanusaTop nepenaeT B PEXUM U3MEPEHMIA, COXPAHUB 3HAYEHUS NpeablayLen rpagyu-
POBKWN);

o MOBTOPHbIW BBOJA, ecnn TpebyeTcs NOBTOPHO BBECTM 3HAYEHMe (Hanpumep,
B Crfiy4yae owunbKkM BBOAA) KOHLIEHTPALMM MOHOB HaATpPUS Ha 3KpaHe B COOTBETCTBUU C pu-
cyHkom 3.19.

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

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

cTpoky BbIXO[ n HaXxkaTb KHOMKY « BBO0
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3.3.8.4 'papyvposka « TUM2A» nubo « TUM20»

3.3.8.4.1 Ycnosusi npoBefeHns rpagynpoBKu

"papynpoBKy aHanu3aTopa cnegyeTt NpOBOAMTb NPU TeMMepaType OKpY>KaroLero
Bo3ayxa ot nntoc 15 go nntoc 30 °C.

PacTtBopbl JOMKHbI TOTOBUTLCS Ha OAHOW BOAE C KOHLUEHTpauuMen MOHOB HaTpus
oT 2 0o 7 MKr/gmS.

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

3.3.8.4.2 MMoproToBka K rpagympoBke

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

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

[ns rpagynpoBKM NPUroTOBUTL PACTBOPbI C PEKOMEHOYEMOU KOHLEHTPaLUNEN 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
roTOBUITUCb FPagyMpOBOYHLIE PACcTBOPbI.

3.3.8.4.3 lMopsinok npoBedeHns rpagynpoBKu

1 KHonkon «KAHAIJT» BKNIOUNTb peXnM U3MEPEHUN TOro KaHana, KOTopbIn HeOOXo-
ANMO oTrpagympoBaTth (Hanpumep, kaHan A).

» — nosiButcsa akpaH MEHIO [A].

2 HaxaTtb KHOMKy « MEHIO
BBO[

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

MEHIO
«

» — nosBUTCA aKkpaH nogmeHo 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 TOYUKM)

» BbIX0O[
PucyHok 3.22
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5 YcrtaHoBUTL Mapkep «P» Ha CTPOKY
«TUN2A» nnbo «TUMN2O» n HaxaTb KHOMKY
«MEHw

BBO[
pucyHkom 3.23.

» — NOABUTCA 3SKpaH B COOTBETCTBUUN C

6 Korga B eMKOCTU rpagyvpOBOYHbIN pac-
TBOP MOYTU  3AKOHYUTCS, HaxaTb  KHOMKY
«MEHK)

BBO[

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 rpagympoBoY-
HOro pacTtBopa C KOHUEeHTpaunen MoOHOB HaTpus
23 mkr/gmS.

11 OTKpbITb 3aXKUM 2.

», MOABUTCA 3KpaH B COOTBETCTBUU C PU-

12 lMepeectn BA B pexum « PABOTA».

13 Korga B eMKOCTU rpagyupOBOYHbIN
pacTBOpP MOYTM 3AKOHYMTCH, HaxaTb KHOMKY
MEHIO

BBO[
pucyHkom 3.25.
14 3akpbITb 3aXuUM 2.
15 lNepesectn BAL B pexum «OCTA-
HOBKA».
16 CnuTb N3 eMKOCTU KOHTPOSbHOIO pac-
TBOpa OCTaTKu pacTBopa.

« »

, NOABUTCA 3KpaH B COOTBETCTBUU C

A rPAOYUPOBKA TWIM 2A

CNa 2.2 ,'::u:

~ ~

~ TOYKA 1 — -50 mB

e ~

> MPOAOIIXKUTb 01 mMuH

PucyHok 3.23

A rPAOYUPOBKA TWI 2A

CNa 2.5 :::ur

~ -~
~ TOYKA 2 — -31 mB
e ~

> MPOAOIIXKUTb 01 mMuH

PucyHok 3.24

A FrPAOYUPOBKA TUIM 2A

CNa 23.5 ::.r

= TOYKA 3 —
e ~

> MNPOAOOITKUTb 01 mwuH

20 vmB

PucyHok 3.25

17 3anuTb B emKkocTb 1,0 AMS rpaayvpoBOYHOIO pacTBopa C KOHLEHTPaLMel NOHOB

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

19 MepeBectn BAL B pexxum « PABOTAN.

20 Korma B €eMKOCTM rpagyvpOBOYHbIN
pacTBOpP MOYTM 3aKOHYUTCH, HaxaTb KHOMKY
«MEHK)

BBO[O

CyHKOM 3.26.

», NOABUTCA 3KpPaH B COOTBETCTBUUN C pPU-

A rPAOYUPOBKA TWIM 2A

Cva 232 L

— TOYKA 3 —
7 ~

» MPOAOIIXUTb 01 mMwuH

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

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

A rPAOYUPOBKA TWIM 2A

Cha 23.0 ..

BBEOAUTE 3HAYEHUE
NOBABKU B TOYKE 2
» BbiXO[

a

PucyHok 3.27

22 3aKpbiTb 3aX1M 2.

6

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

« MEHIO
BBOA

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

A FrPAOYUPOBKA TWIM 2A

\l/

Crn -000.0 3

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

MEH
« s ». [osIBUTCA 3KpaH B COOTBETCTBUM C PUCYHKOM 3.29a.

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

A ANEKTPO[ Na

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

PucyHok 3.29
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Ecnn nignumpyemble BENMYMHBI BbIXOOAT 3a AOMYCTUMbIE Npeaenbl, B HKHEN CTPOKe
nHamkatopa nosisutcs murarowas Hagnuce «MPOBEPBTE 3JEKTPOA!» (pucyHok 3.306).
CnepnyeT Nnpon3BecTy NPOBEPKY LIENOCTHOCTY SNeKTPOAO0B.

Ecnn murarowaga Hagnuce «NMPOBEPBTE SJIEKTPO!» He nosiBunacb, cnegyet

HaXXaTb KHOMKY « “;Egﬁ ». [NoaBnTCcA 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 rPpadynpOBKY;

e HET, ecnu He TpebyeTca coxpaHuTb napameTpbl NPOBEAEHHOW rpagyvpoBKu
(aHanusaTop nepengeT B PEXUM U3MEPEHMUIA, COXPaHMB 3HAYEHUS npeabiayLlien rpagym-
POBKWN);

o MOBTOPHbLIU BBOJ, ecrnn TpebyeTcsi NOBTOPHO BBECTU 3HAYEHME (Hanpumep,
B Crfiy4yae owunbkM BBOAA) KOHLEHTpALMM MOHOB HaATpUS Ha 3KpaHe B COOTBETCTBUMU C pU-
CyHKom 3.27a, 3.28a.

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

13 Tlocne ycTaHOBKM AaTbl NPOBEAEHNS TPaAyMPOBKN YCTAHOBUTL MapKep « P » Ha
MEHIO
».

BBO[

cTpoky BbIXO[ n HaXxxaTb KHOMKY «

3.3.9 3ameHa pacxogHbix MaTepmanos
3.3.9.1 3ameHa noALLenaYmBaroLLEro peareHTa

3ameHy noguenaymBalrollero peareHta
Npon3BOAMTbL MO MEPE UCTOLLEHNS — KOrga roput
ceetoanonq «ANCTOWWEHWE PEATEHTA» Ha
BAL (pucyHok 3.31).

HAPYLLEHVE
PEFYIMPOBAHUA

\-/
—_ —

< AN

PucyHok 3.31
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3.3.9.2 3ameHa punbTpytoLLero Matepuana

[ns 3ameHbl pUNbTPyOLWEero Mmatepmana B COOTBETCTBUM C pUcyHKOM 3.32 crieqyerT:
— BbIBEPHYTb KPbILWKY OUrbTPa C NOMOLLBIO KoYa U3 KOMMSIEKTa NOCTaBKMY;

— 3aMeHUTb PUNbTPYLWKUN MaTepuan HoBbIM 13 kKomnnekta 3UIMT;

— YCTaHOBUTb KPbILIKY UIibTpa Ha MecTo.

HAuenka
npoTo4yHas

Kpblwka

dunbTpa

Kntoy
BP49.02.971

020-025-30-2-7 —
a 6
PucyHok 3.32 — 3ameHa ¢punbmpyrowje2o Mmamepuarna (MecmHbit eud)

3.3.10 3ameHa nsgenun ¢ orpaHN4YeHHbLIM 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,
OCT 18829-2017 .
Aveika 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 NepemeLlnBaHus 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 KOHTPOMNbHOro pacteopa BP49.02.600 005-008-19-2-2 1

* 3ameHy Npon3BoOANTb M3 KOMMIIEKTA 3anacHbIX Yacten BP49.12.950.

3ameHy YNINOTHUTESbHbLIX KOneu npon3BoAnTb B Crlydae UX noBpexaeHu4.
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4 TEKYLLIMXA PEMOHT

4.1 O6bwue ceedeHus

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

MTpumevyaHue-B cny4yae FapaHTMVIHOFO PEMOHTa C aHaJIn3aTopOM OTNpPaBIIAETCA
opurnHan peknamauunun, B oCtalibHbIX Cliydaax — 3adBKa Ha nposeaeHne pemMoHTa.

4.2 [lodzomoeka aHanu3amopa

[ns atoro cneayer:

— OTKNUYMTb 6ok npeobpasoBaTenbHbil U UCTOYHUK NuTaHus UM-1002 oT cetn
NepeMeHHOro Toka;
— OTCOeaAMHUTb OT pasbemoB Broka npeobpasoBaTenbHOro:
e rmagponaHenu;
e pErncTpupytome n CUrHanmM3npyrLLme yCTponucTBa;

— OTCOEAMHUTb OT pa3beMoB Grloka aBTOMaTUYECKOro A403UPOBAHNSA UCTOYHMK M-
TaHusa UM-1002;

— OTCOedNHUTb OT pa3bemMoB Onoka ycunutens HanVIeBbII7I aAneKTpoa n pH—aneKTpo,q;
— CInnTb U3 CcOCyaoB nofLienaymearoLmm peareHrt, Fpa,El,yI/IpOBO‘-IHbIIZ pacTBoOp,

BHUMAHUE: CJIUBATb noawenaymBalowmm peareHT U rpagyMpoBOYHbLIN
pactBop PA3PELUAETCA TonbKo B cneuyanbHO NOAroTOBNEHHYH NOCYAY C KPbliLl-
KaMu; CNvB NojLienayMBalollero peareHTa u rpagympoBo4YHOro pacteopa B ooLyro
KaHanuM3auuoHHYI ceTb He ponyckaeTtcs!

— OTCOeNHUTDb 3a3eMiiAarone nNpoBOoAHNKN OT KIiieMMbl 3a3eMINeHnA « @ » Broka

npeoGpa3oBaTenbHOro 1 3a)XMma 3a3eMIeHust « @ » LUTa rmaponaHeny;
— 3aKpbITb pa3beMbl 6r10ka NpeobpasoBaTeNbHOro 3arnyLlkamu;
— OYUCTUTb U BbICYLLUMTb COCTaBHbIE YacTN aHann3aTopa;

— BbIKPYTUTb HAaTpPUEBLIN ANeKTpoa 1 pH-anekTpod BMeCTe C KpbllKamMu U3 S4YEnKu
NPOTOYHOW;

— 3aKpblTb YYBCTBUTESNbHYIO YacTb HATPMEBOIO ANEKTPOAA 3aLLUUTHBIM KOSINA4yKkoM C
pacTBopoM HaTpus TeTpabopata (bypbl) 5 %;
— yCTaHOBUTb Kpbiwkn BP49.02.203-02 B A4eiky NPOTOYHYH B3aMeEH 3r1eKTPOOOB.

4.3 Ynakoeka aHanusamopa

[lns aToro cneayer:

— YNOXMWTb COCTaBHblE YacTW aHanu3aTopa B repMeTUYHbIE NOMMITUIIEHOBbLIE Ma-
KeTbl (ZOMycKaeTcs UCNoNb30oBaTh NAKeT C 3aMKOM Tuna «MonHus»);

— YNOXUTb 3KCNyaTauMOHHYIO AOKYMEHTaUU0 (PYKOBOACTBO MO JKChyaTtaummn m
nacnopT) B OTAENbHbIA FEPMETUYHBIN NONUITUNEHOBLIN NaKeT;

— YJIOXUTb 3JN1EKTPOAbI B OTAEJIbHblE KAPTOHHbIE KOpO6KI/I;
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— HaHeCTU MapKMpOBKY Ha KOPOOBKY C anekTpodamu, C ykasaHWeM Tuna anekrtpoa
N HoOMepa rmgpornaHenu, ¢ KOTOPbIMWU AKCMNyaTUPOBaNuCh 3NeKTpoabl;

— MOMECTUTb COCTaBHbIE YacTW aHanM3aTopa C 3KCnyaTaunoHHON JOKYMEHTaumen
B TPAHCMOPTHYIO Tapy (3NeKTpoabl YNOXUTb BMECTE C rmaponaHesnsio);

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

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

lMTpumMeyaHus

1 [JonyckaeTcsa oTnpaBnsATb B PEMOHT TOSMbKO HEVUCNPaBHYK COCTaBHYH YacTb aHanmsatopa
(Hanpumep, Tonbko 6NoK NpeobpasoBaTeNbHbIN UK TONLKO rMAPONaHensb).

2 BAL] nomkeH GbITb OTNPaBNEH B PEMOHT COBMECTHO C KOMMNPECCOPOM (COocyA ANA nogLiena-
ymBatoLero peareHta (bB-1-1000) MOXHO He OTNPaBnATh).

3 [nsa npoBeadeHus noBepkn TpebyeTcs BbiCNaTb OCHOBHbIE COCTaBHblE YAaCTW aHanuaa-
Topa: 6nok npeobpasoBaTenbHbIN, IMgpPONaHesnb C 3NeKTpoaamMMu.

5 TPAHCNOPTUPOBAHUE

YcnoBust TpaHCNOPTMPOBaHUS aHAaNM3aToOPOB B YNaKOBKE NPeAnpUATUA-U3roToBUTENS B
ycnosusax xpaHeHunss 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 IKcryamayuro

XpaHeHVe aHann3aTopoB NPOU3BOANTCA B YNAKOBKE NPeanpUAaTUS-U3roTOBUTENS B
ycnosuax xpaHeHus 1 no FOCT 15150-69.

B nomeweHunax ana xpaHeHus He AOMKHO ObiTb MblfY, NAPOB KUCMOT U Lenoyu,
arpeccuBHbIX ra3oB 1 ApYrnx BPeOHbIX NMPUMECEN, Bbl3bliBaOLLMX KOPPO3MIO.

MecCTo XpaHeHust OIMKHO ObITb YMCTbIM, MPOXIAAHBLIM, CYXMM, BEHTUIIMPYEMBIM U
3aLUMLLEHHBIM OT aTMOCEPHbIX OCAOKOB.

6.2 Ycnoeus xpaHeHusi rnocsie 3Kcrniyamayuu

6.2.1 NoaroToBKa K XpaHeHUIo Ha Cpok Ao 12 mecsueB (KpaTKOBPEMEHHbIV NepepbIB
B paboTe)

[lna atoro cneayer:

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

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

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

— CNUTb NOALLENaYnBaoLLNN peakTMB U3 cocyaa rmaponaHenu;

— BbIKPYTUTb HaTpUeBbIN 3nekTpog W pH-anekTpon BMecTe C  KpblKamu
BP49.02.204 n3 s4enkn NpoTOYHON;

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

— obecneynTb YCroBUS XpaHEHUs ANIEKTPOAOB B COOTBETCTBMM C NpaBunamu, npu-
BeJEHHbIMU B NX 3KCMNSyaTaunoHHOW AOKYyMeHTauuu.
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6.2.2 [loaroToBKa K XpaHeHUo Ha cpok bonee 12 mecsaueB (ANUTENbHbLIN NepepbIB
B pabore)

[nsa atoro cnegyer:
— NOArOTOBMTb M yNakoBaTb aHanmM3aTop B COOTBETCTBMMU C Nnn. 4.2-4.3;
— OpraHu3oBaTb XpaHeHue B COOTBETCTBMM C M. 6.1.

INpumedyaHue— XpaHeHne aHanu3atopa npoussoantcs 6e3 cpeacTs BpeMeHHOM
NPOTMBOKOPPO3MOHHON 3awmnTbl (B3-0 no FOCT 9.014-78).

6.3 Beo0d 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 ceTtu
NnepeMeHHOro TOKa;

— BKNOUNTbL 6110k npeobpasoBartenbHbii, BAL;

— MpOBEeCTM rpagymnpoBKy 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 BBoa B aKkcnnyaTaumio nocne xpaHeHusi bonee 12 mecsiues

PacnakoBaTb aHanu3aTop 1 NOArOTOBUTbL K paboTe B COOTBETCTBUM C pa3fersiom. 2.
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A1.1 O6nacTtb npMmeHeHusA

HacTosawasn metoguka pacnpocTtpaHsieTcs Ha aHanuaatop Hatpua MAPK-1002 (aa-
nee aHanuMsaTtop) C MapkKMpPOBOYHON TabnNN4YKoN, coaepKallen perMcTpaumnmoHHbI HoMep B
"ocynapCTBEHHOM peecTpe CpeacTB U3MEPEHUA N MHTepBar Mexay NoBepkamu.
HacToswaa metoguka yctaHaBnvMBaeT MeToAbl U cpeacTBa NepBUYHON U Nepuoan-
YeCKOW NoBEpPOK aHanusaTopa, npeaHasHayeHHoro Ana n3aMepeHnin MaccoBomn KOHUEHTpa-
unK (akTMBHOCTK) MOHOB HaTpuA (Cna) M Temnepatypbl (°C) BOAHbIX pacTBOPOB.
WHTepBan mexay nosepkamu — 2 roga.

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

A1.3 MeTponormyeckme xapakTepucTuku, npoBepsieMbie Npu noBepke

Mpeaenbl gonyckaemon OCHOBHOW abConTHOW NOrpeLlHOCTN aHanmaaTopa npu us-
MepeHun Cna NO MHAuKaTOpy Npu TemnepaType aHanuampyemon cpegbl (25,0 £ 0,2) °C u
TemnepaType okpyxatouero Bosgyxa (20 + 5) °C gormkHbl cooTBeTcTBOBaThL Tabnvue A1.3.1.

Tabnuya A1.3.1

McnonHeHue [OnanasoH Mpeaensl gonyckaemon OCHOBHON
aHanuaaropa N3MepeHUnH, abconoTHOM NOrpeLlHOCTN aHanM3aTopa npu
MAPK- MKr/am® nsamepeHun Cna No nHaukatopy, Mkr/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 10 1000 £ (0,03 +0,12Cns)

1002T/1, 1002T/1/36

Cna — U3MepEeHHOe 3HaYeHne MacCcoBOWM KOHLEHTPALMMN (aKTMBHOCTIN) MOHOB HaTpus, MKr/am®.

Mpenensbl gonyckaemonm OCHOBHOW abCOMOTHOM MOrpeLlHOCTU aHanmMsaTopa npy name-
peHun Cna MO TOKOBOMY BbIXOAY Npw TemnepaType aHanusmpyemon cpeabl (25,0 £ 0,2) °C un
Temnepatype okpyxatoLlero soszayxa (20 + 5) °C gormkHbl cooTBeTCcTBOBaTh Tabnmue A1.3.2.

Tabnuuya A1.3.2

McnonHeHne [nanasoH Mpenensl gonyckaemMon OCHOBHOM
aHanusaTopa N3MepeHuit, abCconoTHOM NOrpeLLIHoCTV aHanusaTtopa npu
MAPK- MKr/gm3 namepeHunn Cna no TOKOBOMY BbIXoAy, MKr/am3
}882}11 0100253% 36 o107 1o 1000 £[(0,5 + 0,002 C2““") + 0,12Cni]
1002P, 1002P/36, ot 0,7 8o 1000 +[(0,5 + 0,002 C2““") + 0,12Cn:]
1002P/1, 1002P/1/36 5
ot 1000 [o 3000 + (0,002 C2“" 1 0,3Cna)
oaa T S5 | 070,01 40 1000 £[(0,03 + 0,002 C°“") 4 0,12Cn]
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Mpenenbl gonyckaemon AONOMHNTENbHON abCONTHOM NOrPeLLHOCTN aHanu3aTtopa
npu namepeHun Cna, BbI3BAHHOMW M3MEHEHMeM TemnepaTypbl aHanuanpyemomn cpefbl B
AnanasoHe TemnepaTypHoOU KomrneHcauuu aHanmsatopa ot nntoc 10 go nnoc 40 °C (no-
rPELHOCTb TEMNEPATYPHON KOMMNEHCAUNN aHanua3aTopa), OMKHbl COOTBETCTBOBaTbL Tab-
nmue A1.3.3.

Tabnuya A1.3.3

VMcnonHeHne [nanasoH namepeHun, Mpenenebl ponyckaemown
aHanmsaTopa MKr/gm3 JONONHUTENBbHOM abCcontTHOW Mo-
MAPK- rPeLIHOCTM aHanusaTopa,

MKr/am3

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 30 3000 +0,3Cna

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

1002T/1, 1002T/1/36

Mpepenbl gonyckaeMon OCHOBHOM abCONOTHOM NOrpeLHOCTM aHanuM3aTtopa npu
n3MepeHnn TemnepaTypbl aHanusnpyemoun cpefbl Npy Temnepatype OKpyXakLero Bo3-
ayxa (20 £ 5) °C, BOMKHDBI BbITb, PC ....uii e e +0,3.

A1.4 Onepauuu noBepKu

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

Tabnuya A1.4.1

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

1 BHewHun ocmMoTp A1.10.1 + +

2 Onpob6oBaHuve A1.10.2 + +

3 OnpepeneHne ocHoBHon abcontoTtHon no- | A1.10.3 + +
rpeLHoCTN aHanm3aTopa npu namepeHnm Cna nNo

NHANKaTopy

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

rpeLIHOCTN aHanu3aTopa npu namepeHmmn Ca No
TOKOBOMY BbIXOA4Y

5 Onpegenexne gononHutenbHom abcontotHon | A1.10.5 + +
norpeLHocT aHanmaaTopa npu namepeHnmn Ca,
Bbl3BaHHON M3MEHEHMEM TemnepaTypbl aHanu-
3upyemMon cpefbl (NOrpelHocTb Temnepartyp-
HOW KOMNEeHcauun aHanmsaTopa)

6 OnpepgeneHne OCHOBHOW abcontoTtHom no- | A1.10.6 + +
rPELLHOCTN aHanu3aTtopa nNpu M3MepeHun Tem-
nepaTtypbl aHanM3Mpyemoun cpeabl
lMTpumeyaHus

1 3HaK «+» 03Ha4aeT, YTO onepauuio NPOBOAAT.
2 MNpu nonyyeHun oTpuLaTenbLHOro pesynbTaTa nocne nobon n3 onepaumin NnoBepka npekpawla-
eTcs, aHanusaTtop 6pakyeTcs.
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A1.5 CpeactBa noBepKku

Cpeacrtea M3MepeHWI, peakTMBbl, MaTtepuarnbl, MPUMEHSAEMbIE NPWU NOBEPKE, yKa-
3aHbl B Tabnvue A1.5.1.

Tabnuya A1.5.1

Homep HanmeHoBaHMe 1 TUN OCHOBHOrO MM BCNOMOraTenibHOro cpeactea nosepku; 06o-
nyHKTa 3Ha4YeHne HOpPMaTMBHOIO AOKYMEHTA, perfnameHTmpytowero TexHnyeckue Tpebosa-
MEeTOOUKM HUS 1 (MNKN) METPOSOTNYECKNE N OCHOBHbIE TEXHUYECKME XapaKTEPUCTUKN cpe-
NnoBEepKu CTBa NOBEPKU
A1.8.1 'rpomeTp ncuxpomeTpuyeckuin Tuna BUT-1
[lmanasoH namepeHunin OTHOCUTENBHOWN BIAXXHOCTW BO3ayXa
oT 20 go 90 %. AbcontoTHas NOrpeLHoCTb M3MepeHust £ 7 %.
A1.8.1 BapomeTtp-aHepong BAMM-1
Iwnana3soH namepsiemoro gaesnexHus ot 80 go 106 kla.
Mpepnen gonyckaemon ocHoBHOM abcontoTHon norpewwHoctn + 0,2 klMa
A1.10.5 TepmomeTp nabopaTopHbiv aNeKTpoHHbIN J1T-300
[wnana3soH namepeHunin ot mmHyc 50 go nntoc 300 °C.
MorpewHocTb namepeHnin £ 0,05 °C.
A1.94, Becbl nabopaTopHble anekTpoHHble B1502
A1.9.5 [nanasoH B3eewmBanus ot 0,5 go 1500 .
MorpellHocTb B3BeLUMBaHNS He bonee + 30 mr
A1.10.3 MynbTumeTp umdgpposor APPA-305
Mcnonb3yembli npegen nsmepeHun nepemeHHoro HanpsikeHunsa 400 B;
OCHOBHasi abCcontoTHas NOrpeLHOCTb M3MepeHui, B:
1 (0,007X + 0,05),
roe X — uamepeHHoe, 3Ha4YeHne nepemMeHHoro HanpsbkeHns, B.
Mcnonb3yeMbln npegen naMmepeHui curbl NOCTOSAHHOIO Toka 40 MA,;
OCHOBHasi abConNTHas NOrpeLLIHOCTb U3MEPEHUIA, MA!:
+ (0,002X + 0,004),
roe X — UsMepeHHoe 3Ha4yeHne CUnbl 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, MorpelwHoCcTb 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®, norpewHocTs + 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 xmmmyeckoro aHanmsa OCT 34-70-953.2-88
A1.94,
A1.9.5

MpumMeyaHus

1 [onyckaeTtcs npuMeHeHne Opyrux cpeacTs U3MepPEeHUI, He NMPUBEAEHHbIX B NepeyHe, HO
obecneynBaroLLmnx onpegeneHme MeTporormyeckux XxapakTepucTuk ¢ He06XoAMMON TOYHOCTbHO.

2 [ns namepeHun TemnepaTypbl 4ONYyCKAeTCa NPUMEHEHNe OpYrux CPeACTB U3MEPEHU C
MOrpeLlHOCTbIO n3mepeHnin He xyxe + 0,1 °C.

Cpefcrea nsmepeHui OMmKHbI ObITb NOBEPEHbI N UMETL AENCTBYOLWME CBUAETESb-
CTBa O NOBEpPKe UNu 3HaKN NOBEPKU.
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WcnbiTaTenbHoe obopyaoBaHWe OOMKHO MMETb OTMETKM, MoaTBepXKAaloline ero
FOAHOCTb B COOTBETCTBUN C TPEBOBAHUSMUN NX TEXHUYECKON JOKYMEHTaLUN.

A1.6 TpeboBaHusA K KBanucpukaumm noBepuTtens

A1.6.1 K npoBeieHNIO NOBEPKM aHaANM3aToOpPOB AOMNyCcKakTCa nuua, MMerLme Bbic-
LLee unm cpegHeTexHn4Yeckoe obpasoBaHue, onbIT paboTbl B 0611aCTN aHANUTUYECKON XU-
MWW, €XErogHO NpoxogsLimMe NPoOBEPKY 3HAHWM MO TexHWke Ge3onacHOCTW, BragetoLlmne
TEXHUKOWN MOTEHUNOMETPUYECKNX N3MEPEHUN, N3YYUBLLME HACTOSALLYIO METOAMKY NOBEPKN
N aTTecToBaHHbIE B KAYECTBE NOBEPUTENS.

A1.7 TpeboBaHusa 6e3onacHoOCTH

A1.7.1 lNpu npoBegeHM NOBEPKM COBMOAAIOT NpaBuna TEXHUKM 6e30MacHOCTU:

— npu pabote ¢ xummnyecknumm peaktnsamm — no NOCT 12.1.007-76 n FOCT 12.4.021-75;

— npu pabote ¢ anekTpoyctaHoBkamu — no NOCT 12.1.019-2009 n TOCT 12.2.007.0-75.

A1.7.2 NomelleHne, B KOTOPOM OCYLLECTBNSETCH NoBepka, AOSMKHO 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 VicnonHntenun JomkHbl ObiTb MPOMHCTPYKTMPOBaHbLI 0 Mepax 6e3onacHoCTy,
KOTOpble AOMKHbI cobnogaTtbes npu paboTe ¢ npubopamu, B COOTBETCTBUN C UHCTPYKLM-
AaMn, npunaraembsiMn K npudopam. Oby4veHne paboTtarowmx nuy, NnpasmnnamMm 6e3onacHocTn
Tpyaa nposogat no NOCT 12.0.004-90.

A1.8 YcnoBusa npoBeaeHUs noBepKu

A1.8.1 lNoBepka gormkHa NpoOBOAUTLCA B CrefyloLmMX YCoBUAX:

— TemnepaTtypa OKpyXatoLero Bo3ayxa, °C .....covviiiiiiiiiiiieicn e, (20 £ 5);
— OTHOCUTESbHAas BNaXXHOCTb BO3AyXa, %, HE BOSIEe ..o 80;
— atMocgepHoe 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, yaapsbl, Bnusaowmne Ha paboTy aHanusaTtopa, He gonyc-
KatoTcs.

A1.9 lNMoaroTtoBKa K noBepkKe

A1.9.1 OcHoBHOe 1 BcnomoraTenbHoe obopyaoBaHue, ykaszaHHoe B n. A1.5, noaro-
TaBnuBaloT K paboTe B COOTBETCTBUM C TPeBOBaAHMSAMU HOPMATUBHBIX OKYMEHTOB 1 Of].

A1.9.2 MNoBepsieMbI aHann3aTop NogrotTaenMealoT K pabote B cOOTBETCTBUM M. 2.3
PYKOBOZCTBA MO 3KCMyaTaumn, NpoBOAAT rpagynpoBKy B COOTBETCTBUM C pasgernom 3.

A1.9.3 YcTtaHaBnusatoT npeaensl NporpaMmMmpyemMoro guanasoHa U3aMepeHuin mac-
COBOW KOHLIEHTpaummn (aKTUBHOCTM) MOHOB HaTpus (Cna) MO TOKOBOMY BbIXOAY.
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YcTaHaBnvBaloT B COOTBETCTBUM C M. 2.6 pyKOBOACTBA MO 3KCNnyaTauum:

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

— 3HayeHus yCcTaBoK:

MIN — 0 mkr/gm3;

MAX - 1000 mkr/ams.

A1.9.4 NlamepsAloT € NOMOLLBbIO OTrpagyMpoBaHHOIO aHanmsaTtopa KOHUeHTpauuio
NOHOB HaTPUA B OYMLLEHHOW BOoAE, Ha KOTOpOW ByayT roTOBUTLCSA KOHTPOSIbHBIE PAcTBOpbI,

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

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

A1.9.6 lna  aHanusatopa  UCMOSIHEHUN MAPK-1002P, MAPK-1002P/36,
MAPK-1002P/1 n MAPK-1002P/1/36 roToBAT AOMOMHUTENBLHO OAMH 13 ABYX (C y4eTOoM npe-
UMYLLLECTBEHHOMO Anana3oHa N3MepeHnin Npyu aKcnyaTauun aHanmsatopa) KOHTPOSbHbIX
pacTBopa Xrnopuaa HaTpusi ¢ KOHLeHTpauwmen noHos HaTtpua 1380 unu 2600 mkr/ams. Pac-
X0 pacTBopa Ha noBepky — 2 AmS3 Ha oAHy rMaponaHens.

A1.10 NpoBeneHne noBepkn
A1.10.1 BHeLluHUM ocMoTp

Ha noBepky npegbasnsioT nacnopT U pyKoBOACTBO MO 3KCMyaTaumn.

Mpn NpoBeAEHUN BHELLHETO OCMOTPa NPOBEPSIOT BU3YyaribHO:

— KOMMJIEKTHOCTb aHanuaaTopa;

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

— YUCTOTY U LENOCTHOCTb COEQVHUTENEN U THE3[;

— YeTKOCTb U NpaBUibHOCTb MAPKUPOBKM B COOTBETCTBMM C PyKOBOLCTBOM MO 3KC-
nnyatauyumn (06o3HayveHne aHanmsaTopa, HaMMeHoBaHWe, 3aBOACKON HOMEpP aHanuaaTtopa,
3aBOACKON HOMEP 3NeKTpoaoB, 0003Ha4YeHMe nepekntyaTensi, KHOMOK, COeANHUTENEN,
rHe3n, permcTpaunoHHbIn HoMmep B ocygapCTBEHHOM peecTpe CpeacTB U3MEePEHUN U UH-
TepBan Mexay noBepkamu).

AHanusartop, nmerLmn gedekTbl, KOTOpble 3aTPYAHAIT aKCnnyaTaumo, bpakyoT u
K JanbHeuwlen noBepke He JonycKatoT.

A1.10.2 OnpoboBaHue

A1.10.2.1 MNpoBepka (PyHKLUNOHMPOBAHMS aHanM3aTopa B pasfnuU4YHbIX 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 nosepsieMblt aHanuMsaTtop.
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MEHIO »
BOA

((G » WU

\NLe

MpoBepsaT pabotocnocobHocTb kHomok «KAHAIy, «

((&».

PesynbTat NpoBEPKM CUNTAIOT YAOBNETBOPUTENBHBLIM, ECIN:

— noaceeymBaeTcs ceseTtoBon uHamnkaTop « CETby;

— npun HaxaTnm kHonkn «KAHAJT» nameHseTcsa pexmm nHankauumn KaHanoB B 3aBu-
CMMOCTU OT KONM4YecTBa NOAKMOYEHHbIX KaHanos (oguH nnbo aea);

’ TN »’

» aHanusaTop nepexoauT U3 pexmnmMa U3MepeHuii B

— NPUN HaXaTnn KHOMKN « MEHIO
BBOA

PEXUM KOHTPOMS U UBMEHEHUSI NapaMeTPOB (BXOA B MEHIO);

— KHOMKON « 6 » OCYLLLeCTBNSETCSA BKIIOYEHME W OTKMOYEHNE MOACBETKN 3KpaHa
NHAMKaTOPA;

— KHOMKamm «G», «y OCYLLIEeCTBNSETCS NepeMeLleHne Mo CTPoKam MEHI0.

A1.10.2.2 TpoBepka cooTBETCTBUA NporpaMmmHoro obecneveHus (MN0)

MepexoasaTt B akpaHHoe MeHto «MO N KOHTP.CYMMBbl».

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

Ansa atoro domkenpyoT naeHtTudmkaumnoHHoe ob6osHaveHne NO n undposblie naeH-
TnpmkaTopbl MO (KOHTPOMBHbLIE CYMMbl UCMOMHSAEMOro KoAa), KOTopble A0SKHbI COOTBET-
cTBoBaTb Tabnuue A1.10.1.

Tabnuya A1.10.1

NoeHTnnkaunoHHble AaHHbIEe 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

WpoeHTndukaumoHHoe

HanmeHoBaHue [10:

— [Ang nnaTbl MHAMKaLun 10021.430.03.06 10021.430.03.07
— [Ons nnatbl yCUNuTens 1002U.430.02.04 1002UT.430.01.03

Homep Bepcumn
(noeHTMdukaLmMoHHbIM Homep) MO:

— [Onga nnaTbl UHAVKaUumn 03.06 03.07

— [ng nnatel yeunutens 02.04 01.03
Lndposon nagentundpumkatop Mo:

— [Ang nnaTbl UHAWKaUWK 0xA2BA3EB4 0xB5DEB4A2
— NS nnaTthl yeunuTens 0xA369F903 0x84DABC3A

IMpume4yaHue—-YeTtbipe nocrnegHNx UMdpbl B M AEHTUPUKALMOHHOM HAUMEHOBAHUN
MO obos3Ha4vatoT Homep Bepcum [10.

PesynbTat npoBepku cHNTaloT yO0BIETBOPUTENBHbBIM, €CNN NPUBELEHHbIE NOEHTU-
durKaumMoHHOe 0603HayYeHne, MAEHTUMUKATOP METPOoNnorndeckn 3sHadmmon 4actu [10,
naeHTngukatopsl MO (KOHTPOSbHBIE CYMMbI UCMONHAEMOrO Kofa B LWeCTHaauaTepPUYHON
CUCTEME) COOTBETCTBYIOT YCTAHOBIIEHHBIM MO MHAMKATOPY aHanuaatopa TpeboBaHUAM.
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A1.10.3 OnpeaeneHne oCHOBHOM abCONTHON NOrPELLHOCTN aHanmM3aTopa npu ns-
mepeHumn Cna No nHamkaTopy. OnpegeneHme oCHOBHOWM abCoNOTHON NOrpeLLIHOCTN aHanu-
3aTopa npu namepeHnn Cna MO TOKOBOMY BbIXOay.

A1.10.3.1 lNogroToBka K UaMepeHusm

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 PucyHok 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 BAJI-1002
Tpyoka [ 11
NBX CT-18
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PoseTka

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

©noka npeobpasoBaTenibHOro

K MCTOYHUKY NuTaHus |___|
noctosiHHoro Toka MIM-1002

\

@BHyTp_2,5X1 ,0

datumnk_|
TemnepaTypbl

HatpueBbin
anekTpoq_|

pH-anekTpoa_| |

3a>KVII\{I\
BUHTOBOW

WTyuep
AYenKu
NPOTOYHOM

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

LN
\ :.
ﬂ : ! o

L =500 mm

oooo O
NE D]j
1l

Kabenb K1002.5

|_—

Bnok

1 Cnue

PucyHok A1.10.1

AN

EmkocTb
KOHTpPO-b-
Horo
pactBopa

41010103EEFQYQYQYQYQYQYQYQYQYQY

TepmocTtaTt
TC-80M-2

Tpybka NBX CT-18
QBHyTp.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 ncTouHmky nutaHums |___|
noctosiHHoro Toka MIM-1002
Komnpeccop
K-1002T
BAO-1002T
Tpy6ka f
MNBX CT-18 — i /
@BHyTp_2,5X1 y M ; Q
- 7
1 a EmkocTb
Temnep:T?prf// o g oao KOHTPOIb-
ogoo 0O HOTO
[ pacTtBopa
HaTtpuneBbin ﬁ
anekTpon _
pH-anekTpoa || |
T4 H
3axnm_ T -
BMHTOBOW \\\\\
~ TepmocTtaTt
UJTyLlep L 11 1] TC'80M'2
auenkn [T Te 1=
NpOTOHHOM Tpy6ka MBX CT-18
®BHyTp.2s5x1 10
Tpybka
MBX CT-18 11 \ng(l)]fmenﬂ
Danyrp.16,0x2,0;
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 Posetka PC19TB
_|—APPA-305 (8ud co cMopPOHbI Naltku KOHMaKmMos)

mA Kanan A
5(+) | 6(-) ol 0bo5od
Kanan B 012 011 01009 08
9(+) | 6(-) 016 015014 013
mA com
'e) O PoseTka 019018 017
PC19TB

K pasbemy « TOKOBbI BbIXO/,
CUTHANNBALUUNA, RS-485»
©noka npeobpasoBaTenibHOro

PucyHok A1.10.3

A1.10.3.2 lNpoBegeHne namepeHum

3anusatoT 1 AM3 NPUrOTOBMEHHOIO KOHTPOILHOMO pacTBopa Xnopuaa HaTpusa B Co-
CyA v NoMeLLalT eMKOCTb KOHTPOSIbHOrO pacTBopa B TepMocTarT.

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

Bblaep>xuBatoT eMKOCTb KOHTPOSIbHOrO pacTBopa B TEpMOCTaTe HE MeHee 3 u.

MoacoeauHAT K WTyuepy a4erkn npotovHon Tpyoky MNBX CT-18 Jewyrp.2,5%x1,0 oT
€MKOCTU KOHTPOJSIbHOrO pacTeopa.

Bkntovarotr 6nok aBTomaTtudeckoro gosvposanusa (BAL) B pexume «PABOTA» u
NponyckaT Yyepes A4erky NPOTOYHYI NPUrOTOBIIEHHbIN PacTBOP.

MpoBogaT uamepeHne Cna pacTBopa MO WMHAUKATOPY M (PUKCUPYKOT 3HAYeHue

Cya's MKT/gMm3.

4-20
OpHoBpeMeHHO PUKCMPYIOT BbIXOAHbIE TOKK Gioka 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 gononHUTENbLHO NPOBOAAT aHanornyHble U3MEPEHUS BTOPOro Mpuro-
TOBJIEHHOIO KOHTPOSBLHOIO pacTBopa xfiopuaa HaTpus, NpegsBapuTeribHO YCTaHOBUB npe-
Aenbl ananasoHa namepeHnin Cna No TOKOBOMY BbIXOAY:

HAYANO - 1000 mkr/gm3;

KOHEL, - 3000 mkr/am?3.

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

3aTopa BXOoOAT ABE rmaponaHernu.
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A1.10.3.3 ObpaboTka pe3ynbTaToB U3MEPEHUN

PaccunTbiBaloT ANs KaXOOro M3MEPEHUSI OCHOBHYHO abCONIOTHYH MOrpeLlHOCTb
aHanusartopa npu namepeHnm Cna No MHAMKATOPY Ao, MKI/AM3, no dhopmyrne:

_ u3M am 8

rae Cp,, — MaccoBasi KOHLEHTpaLWsi UOHOB HAaTPUs KOHTPOJSIbHOTO pacTBopa,
MKr/amS3;

6

CNa

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

— N3MEepEeHHOE 3Ha4YeHNe MacCOBOW KOHLEHTpaLMn (aKTUBHOCTU) MOHOB

PesynbTat onepaumm NoBEPKM CHUTAIOT YAOBNETBOPUTESbHBIM, ECIN:
a) npu namepeHun Cna pactBopa C MacCoBOW KOHLUEHTpauuen MoHos 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

—(0,5+0,12C") <Ay <0,5+0,12C37;

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

—(0,034+0,12C}7) <Ay £0,03+0,12Cy;;

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

—03CY <A, <03C".

PaccuntbiBatloT 3HayeHus C4 20, CNa , MKr/OM3, ANs M3MepeHHbIX 3HavYeHui
420 0-5
I()’blx ISle

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

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

8 blX

— [ONA BbIXOOHOro Toka Ha ananasoHe ot 0 o 5 MA no cdopmyrne

05 05 Cduan

Ha4
CN I@blx 5 +CNa ] (A1.3)
roe CO”“” — 3anporpamMMMpOBaHHbIA ANana3oH naMepeHnii Cna No TOKOBOMY Bbl-

xony, MKr/am3, onpeaensaembiin kKak pasHocTb Mexay 3HaveHuamu « KOHEL» n « HAYAO»
3anporpaMmMMpOBaHHOro AnanasoHa namepeHuii Cna N0 TOKOBOMY BbIXOAY;
Cy, — 3HaveHvne «HAYAJIO» 3anporpaMMypoBaHHOrO AnanasoHa N3MepeHuit
CnNa NO TOKOBOMY BbIX0Ay, MKr/amS.
PaccuntbiBaloT Ans BCeEX 3HA4YEHM OCHOBHYH abCOMOTHYO MNOrpeLLHOCTb aHanms3a-
Topa npu namepeHmn Cna N0 TOKOBOMY BbIXOAY Ao-s, 420, MKI/AM3, no doopmyrne:
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Ao 5420 = C}(\)/;5,4—20 —Cpa - (A1.4)

PesynbTaT onepauum noBepkn cYNTaoT yAOBNETBOPUTENbHbIM, ECIN:
a) npu namepeHnn Cna pacTBopa C MacCOBOM KOHLEHTpauuen noHos 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%%“") + 0,12C3" 1 < Ay_s420 < (0,5 + 0,002C5“") + 0,12C 3"

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

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

6) npn n3amepeHnn Cna pactTBopa C MacCOBOW KOHUEHTpauunen noHos Hatpus 1380
unm 2600 wmkr/gm® aona aHanusaTopa wucnonHenun 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 OONOSIHATENBHOM abCOMOTHOM NOrPELLUHOCTM aHanu3artopa
npn mnamepeHnn CnNa, BbI3BAaHHON W3MEHEHMEM TeMnepaTypbl aHanuM3aMpyemon cpenbl
(morpelwHOCTb TeMNepaTypHON KOMNeHcauun aHanunsaTopa)

A1.10.4.1 MNogroToBKka K U3MepEHNAM

MoaroTtoBka K M3amepeHnam aHanorndHa npmeegeHHon B n. A1.10.3.1.
MynbtumeTp APPA-305 He ncnonbaytorT.

A1.10.4.2 lNpoBeneHne namepeHui

3anueatoT 1 AM3 NPUrOTOBMEHHOIO KOHTPOILHOMO pacTBopa Xrnopuaa HaTpus B Co-
CyA v NOMeLLatoT EMKOCTb KOHTPOSIbHOrO pacTBopa B TepMocCTarT.

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

BblaepxmBatoT eMKOCTb KOHTPOSIbHOrO pacTBopa B TEpMOCTaTe HEe MeHee 3 u.

MoacoeauHAT K WTyuepy s4yerkn npotodHon Tpyoky MNBX CT-18 Jewyrp.2,5%x1,0 oT
€MKOCTU KOHTPOJSIbHOro pacTeopa.

Bkntovatotr BAL] B pexxume «PABOTA» 1 nponyckatT Yyepes s4enky NPOTOYHYH KOH-
TPOSbHbIN PacTBOP Xopuaa 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 M3MEpPEeHUs A5 BTOPOro npu-
rOTOBIEHHOrO pacTBoOpa Xnopuaa HaTpus.

[MpoBOOAT aHanorMyHble U3MepeHnsa Arsi BTOPOro KaHara, ecriv B KOMNIIeKT aHanm-
3aTopa BXOOAT ABE rMaponaHenu.
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A1.10.4.3 ObpaboTka pe3ynbTaToB U3MEPEHUN

PaccunTbiBaloT JONONHUTENBHYO abCONIOTHYHO NOrPELLHOCTb NpU n3mepeHnn Cna,
A, MKr/am3, no dpopmyrne:

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

PesynbTat onepaunm NoBEPKM CHUTAIOT YAOBNETBOPUTENbHBIM, ECIN:
a) npn namepeHnn Cna pacTBopa C MacCcoBOW 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+024C3) < 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 pactTBopa C MaccOBOW 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 abCoOMOTHOW NOrPELLHOCTM aHanmM3aTopa npu mns-
MepeHun TemnepaTypbl aHann3npyemon cpeabl
A1.10.5.1 lNoaroToBKka K U3aMepPeHUaM

CobupatoT ycTaHOBKY B COOTBETCTBUM C pucyHkom A1.10.4.

MpumeyaHue— CoeanHeHUs 1 ANEeMeHTbI rMaponaHenu, He BNUAOLLNE Ha NpoBeae-
HMEe NPOBEPKU, HE NMOKa3aHbI.

[aTunk TemnepaTypbl aHanM3aTopa NOMeLarT B TEPMOCTAT XKUOKOCTHbIN.
C nomoLublo TepmMocTaTa JOBOAAT Temnepatypy Boabl A0 3HadeHus (20,0 £ 1,0) °C
1 NoAOEepXKMBalOT ee C OTKNOHEHMEM OT ycTaHoBuMBLLEerocs 3HavyeHms £ 0,1 °C.
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K pazbemy PoseTtka
«IATUYVIK A» um «JATUMK By L1 PC10TB
6noka npeobpasoBaTenbHOro
K neTouHutky nuTating I'_'I Kabenb coegMHUTENbHbIN
nIr-1002
NOCTOSIHHOIO TOKa 00 /K1002.5
TepmomeTp
nabopaTtopHbIn
o NaTuuk SNEKTPOHHbIN
e - Temneparypbl J1T-300
oooo O /
I ]j —
\_/
Bnok TepmocTtar
ycunutens YKNOKOCTHbIN

PucyHok A1.10.4

A1.10.5.1 MNpoBeneHne namepeHui

®uKcHpytoT NokasaHusi aHanmnsaTopa no Temnepatype 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.

Il1pume4daHue—[nanposepkn B Touke ¢ TemnepaTtypon (0,0 + 0,5) °C gonyckaeTtcs
MCNONb30BaTb CTakaH C BOAOW, 3anOSIHEHHbIN NbAOM, YCTAHOBIMEHHbIN HAa MarHUTHYIO MeLUarnky.

npOBOLI,FIT aHanorn4yHble namepeHna anda BToporo KaHana, ecriv B KOMNJ1EKT aHalln-
3aTopa BXOoOAT ABe rmaponaHenn.
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A1.10.5.2 O6bpaboTka pe3ynbTaToB U3MEPEHUN

Pe3yanaT onepaunn NoBeEpPKN CHUTAOT YyOOBJIETBOPUTESIbHBIM, €Cln AnA Kaxxgom
yCTaHOBJ'IeHHOIz TeMrepaTtypbl BbINOJIHAETCA yCIOBUE!

-03=st-£6=<0,3.

A1.11 OcbopmneHne pesynbTaToB MOBEPKU

A1.11.1 Pe3ynbTaTbl NOBEPKN OMOPMNAIT B BUAE MNPOTOKOSa MPOU3BOSIbHOM
doopMmbl.

A1.11.2 NonoxuTenbHble pesynbTaTbl MOBEPKM YAOCTOBEPSIOT CBUOETENBCTBOM O
noesepke 1 (Unu) 3anUcbio B NacnopTe Ha aHann3aTop 1 3HaKOM MOBEPKM B COOTBETCTBUMU
¢ Mpwukazom 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 pesynbTtatam NOBEPKM aHaANNU3aTop NPU3HaOT HEMPUIOAHbLIM K Mpu-
MEHEHUI0, CBMAETENbCTBO O NOBEPKE aHHYNUPYIOT U BbINUCHIBAOT U3BELLEHNE O Henpu-
ro4HOCTU K NpUMeHeHuo B cooTBeTcTBUK C [Npukazom MuHnpomtopra Poccum ot 02 nons
2015r. Ne 1815.
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NMPUNOXEHUE b

(obsizamersibHoe)

METOAUKA NPUITOTOBJIEHUA KOHTPOJIbHbIX PACTBOPOB

6.1 TllpurotoBneHne pacteopa xfopmaa HaTpust C MacCoBOW KOHLUEHTpauMen
noHoB HaTtpwus 2,3 r/gm3

B3aTtb HaBecky 5,85 r xnopuaa HaTpus, npeaBapuUTenbHO BbICYLLEHHOIo B TeyeHue
1-2 4 npu TemnepaTtype 110 °C (BMecTo HaBeCKkn MOXeT ucnonb3oBatbea pukcaHan 0,1H
NaCl OCY MPTY 6-09-292-70). lNMomecTuTb HaBECKY B MEpPHYK KOnby BMECTUMOCTbIO
1000 cm®.

Hanute B kon6y 500-700 cm® BoAbl OYMLLEHHOM AN XMMWUYECKOro aHanvsa no
OCT 34-70-953.2-88 (B ganbHenwemM o4ynLeHHas Boga).

[o6uTbCs NONHOro PacTBOPEHNSA CONKU NEPEMELLMBAHNEM COAEPKUMOTO KONObI.

[onuTb B KONOY O4YnLLIEHHYIO BOAY, HE AonuBas 40 MeTKn 1-3 cMm.

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

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

MepennTb pacTBOp B CTEKNAHHYIO NN NONNITUNEHOBYIO (NONUNPONUIIEHOBYIO) EM-
KOCTb C MIOTHO 3aKpbIBaOLLENCS KPbILLKOMW.

Cpok xpaHeHua pacTtBopa — He bornee 6 mec.

6.2 TlNpurotoBneHue pacTBopa xnopuga HaTpmsa ¢ MacCoBOW KOHLIEHTpaLMeNn
noHos HaTpusa 230 mr/ gm3

Otobpatb nunetkon 100 cm® pacteopa NaCl ¢ maccoBoi KOHUEHTpauuei MOHOB
HaTpusa 2,30 r/am® 1 nepeHecTn ero B MepHyto konby BmecTumocTbio 1000 cm3,

[donuTb B KONBY OYULLIEHHYIO BOAY, HE JonvBas 00 MeTKu 1-3 CM.

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

[oBecTn oObem pacTBopa OYMLLEHHOM BOAOW OO METKM, 3aKpbITb NPobKOM M Twia-
TenbHO NepemeLlaThb.

Mepenntb pacTBOp B CTEKNSAHHYIO UNN NONMSTUNEHOBYIO (MNONMNPONUIIEHOBYIO) EM-
KOCTb C NSOTHO 3aKPbIBAKOLWENCS KPbILLKOMW.

Cpok xpaHeHus pacTtBopa — He 6onee 6 mec.

6.3 TllpurotoBneHue pacTeBopa xrnopuaa HaTpusa ¢ MacCoBOW KOHLIEHTpaLnen
MOHOB HaTpus 69 mr/am3

Oto6patb nunetkon 30 cm3 pactBopa NaCl ¢ mMaccoBoi KOHLiEHTpauuen MOHOB
HaTpusa 2,3 r/am3 1 nepeHecTn ero B MepHyto Kondy BMecTuMocTbio 1000 cmS.

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

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

[oBecTn oO6bem pacTBopa OYULLEHHOW BOAOW A0 METKU, 3aKpbiTb NPOOKON 1 TLua-
TenbHO rnepemeLlaTb.

MepenuTb pacTBoOp B NOSIMITUIIEHOBYIO (NONIMMPONUIIEHOBYH) EMKOCTb C NSIOTHO 3a-
KpbIBaOLLLENCA KPbILLKOMW.

XpaHeHue pacTBopa B CTEKIIAHHOW Tape HegonyCTUMO.

Cpok xpaHeHus pacTteopa — He bornee 1 mec.
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b.4 TllpuroTtoBneHne pacTtBopa xropuga HaTpusi C MacCoBOW KOHUEHTpaLUmen
noHoB HaTtpusa 13,8 mr/gm®

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 A0NMBast 40 MeTKM 1-3 cMm.

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

[oBectTn 06beM pacTBopa OYULLIEHHON BOOOW OO METKM, 3aKpbiTb NPoOKoM n Tuwa-
TenbHO NepemeLLaThb.

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

Cpok xpaHeHus pacTBopa — He bonee 1 mec.

6.5 TlNpurotoBneHue pacTsopa xnopuaa HaTpus ¢ MacCoBOW KOHLIEHTpaLunen
MoHOB HaTpusa 2,3 mr/am3

OTto6patb nunetkon 10 cm3 pactBopa NaCl ¢ mMaccoBoi KOHLiEHTpauuen MOHOB
HaTpus 230 Mr/ AmM3 1 NnepeHecTu ero B MepHyto Konby BMecTumocTbio 1000 cmB.

HonuTtb B KOnby O4nLLIEHHYIO BOAY, HE AONMBas 4O MeTKU 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.

lMepenuTb pacTBOp B NOSIMITUIEHOBYIO (NONMMPONUNEHOBYH) EMKOCTb C NSIOTHO 3a-
KpbIBaIOLLLENCS KPBILLKOMW.

XpaHeHne pacTBopa B CTEKNAHHOM Tape HeaonyCTUMO.

Cpok xpaHeHusa pacTtBopa — He Bonee 1 mec.

6.6 lMpuroTtoBneHne pacTBopa xnopuaa HaTpus C MacCoBOW KOHLEHTpaunen
noHoB HaTpusa 2600 mkr/am3

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

[onuTe B KONby O4nLLIEHHYIO BOAY, HE AONUBas 4O MeTKu 1-3 cMm.

TepmocTtaTtmpoBaTth konby npu temnepatype (20 £ 1) °C He meHee 0,5 .

[loBecTn o6bem pacTBopa O4MLLIEHHOM BOAOW A0 METKU, 3aKpbiTb MPOOKON 1 TLua-
TEeNbHO NepemeLlaThb.

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

XpaHeHne pacTBopa B CTEKIIAHHOM Tape HegonyCTUMO.

Cpok xpaHeHusi pacTBopa — He bonee 1 mec.

6.7 MpurotosneHune pactTeopa xnopuaa HaTpusi C MacCoBOM KOHLEHTpaLMel
noHoB HaTpusa 1380 mkr/am3

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

HonuTtb B KOnby o4nLLIEHHYIO BOAY, HE AONMBas 4O MeTKn 1-3 cMm.

TepmocTtaTtupoBaTb Konbdy npu Temnepartype (20 £ 1) °C He meHee 0,5 u.
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[loBecTn o6bem pacTBopa OYMLLEHHOM BOAOW OO METKM, 3aKpbITb NPoOKOM M Twia-
TenbHO NepemeLllaTb.

Mepenntb pacTBOpP B NONUSTUNEHOBYIO (MONMMNPONUIEHOBYH) EMKOCTb C NIOTHO 3a-
KpbIBaOLLLENCS KPbILLKOMW.

XpaHeHune pacTBopa B CTEKNAHHOM Tape HeaonyCTUMO.

Cpok xpaHeHusi pacTBopa — He b6onee 1 mec.

5.8 TllpurotoBneHue pacTeBopa xnopuga HaTpusa ¢ MacCoBOW KOHLIEHTpaLMen
noHoB HaTtpus 1150 mkr/gm?

OT1o6patb nuneTkon 5 cm® pactBopa NaCl ¢ mMaccoBoi KOHLEHTpauuen MOHOB
HaTpua 230 mr/ Am3 1 NnepeHecTy ero B MepHyto Konby BmecTuMocTbio 1000 cmB.

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

TepmocTtaTtuposaTtb Konby npu temnepatype (20 + 1) °C He meHee 0,5 u.

[oBecTn 06beM pacTBopa OYULLLEHHON BOAOW OO METKU, 3aKpbiTb NPOBKOMN 1 Twa-
TenbHO nepemeLlaThb.

MepennTb pacTBOp B NONIMITUNEHOBYIO (MONMMPONUIEHOBYH) EMKOCTb C NSIOTHO 3a-
KpbIBaOLLLENCS KPbILLKOMW.

XpaHeHune pacTBopa B CTEKNAHHOM Tape HeonyCTUMO.

Cpok xpaHeHus pacTtBopa — He 6ornee 1 mec.

6.9 [llpuroTtoBneHne pacTtBopa xrnopuga HaTpMs C MacCOBOW KOHLEHTpa-
umen noHos Hatpus 900 mkr/om3

Oto6partk nunetkon 391,3 cm® pactesopa NaCl ¢ maccoBoi KOHUEHTpaLuen MOHOB
HaTpusa 2,3 Mr/ Am3 1 NepeHecTn ero B MepHyto Kondy BMecTuMocTbio 1000 cmB.

[onuTb B KONBY OYULLIEHHYIO BOAY, HE JonvBas 00 MeTKu 1-3 CMm.

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

[loBecTn oObem pacTBopa OYMLLEHHOM BOAOW OO METKM, 3aKpbITb NpobKOM M Twia-
TenbHO NepemeLlaThb.

Mepenuntb pacTBOp B NONMITUIEHOBYHO (MONMNPONMIEHOBYH) EMKOCTb C NIOTHO 3a-
KpblBalOLLENCS KPbILLIKOW.

XpaHeHune pacTBopa B CTEKNAHHOM Tape HegonyCcTUMO.

Cpok xpaHeHus pacTteopa — He bonee 1 mec.

6.10 lMpuroTtoBneHne pacTtBopa xfopuaa HaTpus C MacCOBOW KOHLEHTpa-
Lmen noHoB HaTpusa 690 mkr/am3

OTtobpaTb nunetkon 3 cm?® pactBopa NaCl ¢ maccoBoi KOHLEHTpaLuuein MOHOB
HaTpusa 230 Mr/ AM3 1 NepeHecTn ero B MepHyto konby BmecTumocTbio 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 o6bem pacTBopa OYULLEHHOW BOOOW OO METKW, 3aKpbiTb Npobkon un Tuia-
TenbHO NnepemellaThb.

Mepenntb pacTBOpP B NONIMITUMNEHOBYIO (MONMNPONUIEHOBYH) EMKOCTb C NSIOTHO 3a-
KpblBalOLLLENCS KPbILLIKOW.

XpaHeHue pacTBopa B CTEKIISIHHOM Tape HegonyCcTUMO.

Cpok xpaHeHus pacTteBopa — He 6onee 1 mec.
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b.11 TllpurotoBneHne pacTtBopa Xnopuga HaTpusi C MaccoBOM KOHUEHTpa-
Lmet MoHoB HaTpusa 437 mkr/am®

MpurotoBneHue pacrteopa TpebyeT BbICOKOM akKypaTHOCTU. [lpy MpUroToBneHun
AO0JTDKHA MCMNONb30BaTbCA TOMBKO NONUaTUNEHOBas (nonunponuneHosas) nocyaa. Mcknio-
YeHue COCTaBnseT TOSMbKO NUNeTKa, OHa MOXeT BbITb CTEKNAHHOW. Bes npumeHsemas mep-
Hasa nocyaa AoShkHa ObIThb TLATENbHO OTMbITa OYULLLEHHOW BOAOW. He gonyckaeTtcs npu-
KOCHOBEHMWE pyKaMu K YacTsIM NOCybl, KOTOPble KOHTAKTUPYIOT C NpUrotTaBnnMBaembIM pac-
TBOPOM.

OT1o6patk nunetko 190 cm?® pactBopa NaCl ¢ maccoBoi KOHLEHTpaLuen NOHOB
HaTpus 2,3 Mr/am® n nepeHecTn ero B MepHyto konby BMecTumocTbio 1000 cms.

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

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

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

[MepenuTb pacTBOp B NOSIMITUIIEHOBYIO (NOSIUMPONUIEHOBYH) EMKOCTb C NSIOTHO 3a-
KpbIBaOLLENCS KPbILLIKOW.

XpaHeHune pacTBopa B CTEKIIAHHOM Tape HegonyCTUMO.

PacTtBop xpaHeHWo He NOANEXUT.

b.12 [lpurotoBneHne pacTBopa Xxnopuga HaTpusi C MaccoBOM KOHUEHTpa-
Lmet MoHoB HaTpua 345 mkr/am®

MpurotoBneHue pacrteBopa TpebyeT BbLICOKOM akKypaTHOCTU. [1pu NpuroToBneHuun
AOJTKHA MCMNONb30BaTbCA TOMBbKO MNONUATUINIEHOBas (nonunponuneHosas) nocyaa. Mcknio-
YeHne CocTaBnAeT TOMbKO NMNETKa, OHAa MOXET ObITb CTEKNAHHON. Bes npumeHsiemas mep-
Has nocyda OomkHa ObITh TWATENbHO OTMbITa OYMLLEHHOW BoAoW. He gonyckaeTtca npu-
KOCHOBEHME pyKaMm K YacTsIM NOCybl, KOTOPbI€ KOHTAKTUPYIOT C NpUroTaBNMBaemMbIM pac-
TBOPOM.

OTtobpaTtb nuneTkon 150 cm® pactBopa NaCl ¢ maccoBoi KOHLEHTpaLueih MOHOB
HaTpusa 2,3 mr/ame 1 nepeHecTn ero B MepHyto konby BmectumocTbio 1000 cmd.

HonuTtb B KONby o4nLLIEHHYIO BOAY, HE AONUBas 4O MeTKu 1-3 cMm.

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

[oBecTn 06beM pacTBopa OYULLEHHON BOOOW OO METKM, 3aKpbiTb NPOOKOM 1 Tuwa-
TEenNbHO nepemMeLuaTb.

PaCTBOp XpaHeHno He NoAJIEXNT.

6.13 [llpurotoBneHue pactBopa Xxrnopuaa HaTpusi C MacCOBOM KOHUeEHTpa-
umen noHos HaTpus 230 mkr/am®

MpurotoBneHue pacrteopa TpebyeT BbICOKOM akKypaTHOCTWU. [lpu NMpurotoBneHumn
AOJIMKHA MCMNONb30BaTbCA TONbKO NONMATUNEHOBas (nonunponuneHoas) nocyaa. Ucknio-
YeHue COCTaBnsEeT TOMbKO NUNeTKa, OHa MOXeT ObITb CTEKNAHHOW. Bes npumeHsemas mep-
Has nocyaa AoShkHa ObIThb TLATENbHO OTMbITa OYMLLEHHOW Bogon. He gonyckaeTtca npu-
KOCHOBEHME pyKaMu K YacTsIM MOCyAbl, KOTOPblE KOHTAKTUPYIOT C NpUroTaBnnMBaemMbIM pac-
TBOPOM.

Oto6patb nunetkoin 100 cm® pacteopa NaCl ¢ maccoBoi KOHLEHTpaLunein MOHOB
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.

TepmocTtatupoBaTtb Konby npu temnepatype (20 £ 1) °C He meHee 0,5 u.
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[loBecTn o6bem pacTBopa OYMLLEHHOM BOAOW OO METKM, 3aKpbITb NPoOKOM M Twia-
TeNbHO nepemMeLlaTb.
PacTBop XpaHEeHUIO He NOANEXNT.

6.14 [llpuroTtoBneHmne pacTBopa xnopuaga HaTpus C MaccoBOW KOHLEHTpa-
umen noHoB HaTtpusa 115 mkr/am3

MpuroToBneHne pacteopa TpebyeT BbLICOKOW akKypaTHOCTU. [Mpyn NpUroToBneHuu
AO0JDKHA UCMNONb30BaTbCA TOMBKO MNONUaTUNeHoBas (nonunponuneHosasa) nocyaa. Mcknio-
YeHue COCTaBnsET TOMbKO NUNeTKa, OHa MOXeT BbITb CTEKNAHHOW. Bea npumeHsemas mep-
Has nocyaa AofhkHa ObITb TLATENbHO OTMbITa OYULLIEHHOM BOAOW. He gonyckaeTtcs npu-
KOCHOBEHME pyKaMm K YacTsM Nocybl, KOTOPble KOHTAKTUPYIOT C NpUroTaBnmBaemMbiM 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 O4YnLLIEHHYIO BOAY, HE AonuBas 40 MeTKn 1-3 cMm.

TepmocTaTtupoBaTb Konby npm Temnepatype (20 £ 1) °C He meHee 0,5 u.

[loBecTn oObeM pacTBOpa OUYMLLEHHOM BOAOW OO0 METKM, 3aKpbiTb NPOOKOM M TLua-
TenbHO NepemeLlaThb.

PacTBop XxpaHeHuo He NOASNEXMNT.

6.15 [llpurotoBneHmne pacTtBopa xnopuaga HaTpusi C MaccoBOW KOHLEHTpa-
Lmen MoHOB HaTpusa 46 mkr/am®

MpuroToBneHne pacteBopa TpebyeT BbLICOKOM akkypaTHOCTW. [Mpun npurotoBneHun
AO0JTKHA MCNONb30BaTbCA TOMBbKO NONUaTUNEHoBas (nonvnponuneHosas) nocyaa. Mcknio-
YeHue cocTaBnsAeT TONbKO NUNEeTKa, OHa MOXeT ObITb CTEKNAHHOW. Best npumMmeHsiemas mep-
Has nocyaa AofmkHa ObITh TWATENbHO OTMbITa OYMLLEHHOW BO4OW. He gonyckaeTca npu-
KOCHOBEHME pyKaMU K YacTaM Nocyabl, KOTOpble KOHTaKTUPYIOT C NPUroTaBfiMBaeMbIM pac-
TBOPOM.

OTtobpaTb nunetkon 20 cm® pactBopa NaCl ¢ mMaccoBol KOHLEHTpaLuein MOHOB
HaTpusa 2,3 mr/ame 1 nepeHecTn ero B MepHyto konby BmectumocTbio 1000 cmd.

[onuTb B KONOY O4YnLLIEHHYIO BOAY, HE AonuBas 4O MeTKu 1-3 cMm.

TepmocTtaTtupoBaTb 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. Bes npumeHsiemas mep-
Has nocyaa AofmkHa ObITh TWATENbHO OTMbITa OYMLLEHHOM BOL4OW. He gonyckaeTca npu-
KOCHOBEHME pyKaMU K YacTsaM Nocyabl, KOTOPblE KOHTAKTUPYIOT C NPUroTaBnMBaeMbIM pac-
TBOPOM.

OTtobpaTb nunetkon 10 cm® pactBopa NaCl ¢ mMaccoBon KOHLEHTpaLuuein MOHOB
HaTpusa 2,3 mr/ame 1 nepeHecTn ero B MepHyto konby BmectumocTbio 1000 cmd.

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

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

[oBecTn oO0bem pacTBopa OYMLLEHHOM BOAOW OO METKM, 3aKpbITb NPpobKOM M Twia-
TenbHO nepemMeLuaTb.

PacTBop XpaHEeHUIO HE NOANEXNT.
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b.17 TllpurotoBneHne pacTBopa Xnopuga HaTpusi C MaccoBOM KOHUEHTpa-
Lmeit MoHoB HaTpusa 9,2 mkr/am®

MpurotoBneHue pacrteBopa TpebyeT BbICOKOM akKypaTHOCTU. [Mpu MpUroToBneHUn
AOJDKHA MCNONb30BaTbCA TOMBKO MNONUaTUNeHoBas (nosvnponuneHosada) nocyaa. Mcknto-
YeHne COCTaBnseT TOSMbKO NUNeTKa, OHa MOXeT ObITb CTEKNAHHOW. Bes npumeHsemas mep-
Hasa nocyaa AoSmkHa ObIThb TLWATENbHO OTMbITa OYULLEHHOM BOogon. He gonyckaeTtcsa npu-
KOCHOBEHME pyKaMu K YacTsIM Mocyabl, KOTOPble KOHTaAKTUPYIOT C NpUrotTaBnnMBaembIM pac-
TBOPOM.

OT1o6patb nuneTkon 4 cm® pactBopa NaCl ¢ mMaccoBoil KOHLUEHTpauuen MOHOB
HaTpus 2,3 Mr/am® u nepeHecTn ero B MepHyto konby BMecTumocTbio 1000 cmd.

HonuTtb B KOnby o4nLLIEHHYIO BOAY, HE AONMBas 4O MeTKn 1-3 cMm.

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

[oBectTn 06beM pacTBopa OYULLIEHHON BOAOW OO METKM, 3aKpbiTb NPOOKOM 1 Tuwia-
TenbHO NnepemeLLaThb.

PacTBop xpaHeHuo He NoAeXunT.

6.18 [MpuroTtoBrneHne pacTtBopa Xnopuga HaTpua C MacCOBOW KOHUEHTpa-
Lmet MoHOB HaTpusa 2,3 Mkr/am3

MpurotoBneHue pacrteBopa TpebyeT BbICOKOM akKypaTHOCTU. [lpu NpuroToBneHuun
AO0JKHA MCMNONb30BaTbCA TOMBbKO NONUATUNEHOBas (nonunponuneHoBas) nocyaa. Mcknto-
YeHue COCTaBNsET TOMbKO NUMNETKa, OHa MOXET ObITb CTEKNSAHHOW. BCcs npumeHsiemas mep-
Has nocyda OomkHa ObITb TWATENbHO OTMbITa OYMLLEHHOW BOAoOW. He gonyckaeTtca npu-
KOCHOBEHME pyKaMU K YaCcTaM nocyabl, KOTOPblE KOHTAKTUPYIOT C NpUrotTaenMBaembIM pac-
TBOPOM.

Otobpatb nuneTtkonn 1 cm® pactBopa NaCl ¢ mMaccoBoi KOHLUEHTpauuen MOHOB
HaTpusa 2,3 mr/am® 1 nepeHecTn ero B MepHyto konby BmectumocTbio 1000 cmd.

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

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

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

PacTBoOp XpaHeHuto He NOANEXNT.

IMpumedyaHu e - lNpuBegeHHas MeToaMKa BbINOSIHEHA B COOTBETCTBUU C NPUNOXEHNEM
B «[MpurotoBneHve npoBEPOYHLIX PaCTBOPOB» [AOKYMEHTa «OneKTpoAdbl MOHOCENEKTUBHbIE
«AJINC-212Na». Metoauka nosepku NPBA.418422.012-03MI1».
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NMPUNOXEHUE B
(obsizamersibHoe)
NMPOTOKON OBEMEHA C BHELLULHMM YCTPOMUCTBOM
Mo LMUOPOBOMY UHTEPDEUCY

B.1 TUMbl JAHHBLIX N POPMATbI X NMPEOCTABIIEHNA

Tabnuya B.1
O603HayeHue MpnmeyaHus
b.N N-HbIR BUT.
OpHobutoBas 6ynesa nepeMeHHas:
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.
float32 Yumcno ¢ nnaBatoLen To4KOM 0ANHApHON TOYHOCTM pa3mepom 4 Ganta
(IEEE 754-2008).
floate4 Yumcno ¢ nnaeatoLwen To4KOM ABOMHON TOYHOCTU pa3mepom 8 bant
(IEEE 754-2008).
.. [N] Maccus u3 N ogHOTUMHBLIX 3NIEMEHTOB.
ASClIz TekcToBas CTpoka C TEPMUHUPYIOLUM HyrneBbiM 6anTom.

B.2 NMPOTOKONT OBMEHA «B30OP-4»

B.2.1. ®usmyeckun nHtepdenc: RS-485.
B.2.1.1. Jonyctumble HacTporikn COM/UART-nopToB NpuBeAeHbl HAXKE.

Tabnuuya B.2

HonycTumble ckopocTy obmeHa 1200, 2400, 4800, 9600, 9200, 38400, 57600, 115200 6uT/C
CrapToBbIx 6yt 1

BuT aaHHbIX 8

CronoBbIx 6UT 1unm 2

KoHTponb 4yeTHoCTU HeT, YeTHOCTb, HEYETHOCTb

Cnocob nepegaun Mnagwum 6utom Bnepes (LSB first)

B.2.2. O6mMeH 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 u HasHayeHue no-
new kagpa npuBeAeHbl 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 sBMsIeTCA 0OHMM 13 GroOKoB 2 —NMnarta Ycunutens, kaHan «By».
dun3n4eckoro ycTponcrtea)
OpCode Option.0...6 Koa onepaumm.
(Mnadwue cemb 3Hayenne nopnons OpCode cogepxuT ykasa-
6um nonss Option) HMe Kak Ha TN onepauuun (4TeHre/3annce), Tak n
. Ha LeneBylo NEPEMEHHYI0, 3HAa4YEHNE KOTOPOW
Option cnegyeT npouynTaTh MNK 3anucaTb.
DIR Option.7 BuT HanpaBneHus:
(cmapwut bum 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 HaguvépkuBaHue 03HavaeT HBEPCHIO.

B.2.5. lNMpumep o6GMeHa AaHHbIMU:

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 6anta gaHHbIx D3 ... DO

0xF7 — KoHTponbHas cymma

OTtBeT: OxFF 0x01 0x00 0x82 0x05 0x00 0x00 0x00 0x72

0xFF — npeambyna

0x01 — agpec ycTpowncTea

0x00 — Homep kaHana

0x82 — kof onepauumm oTBeTa: peructp Type
0x05 — DO 6anT 3HaveHusa pernctpa Type
0x00 — D1 6anT 3Ha4eHus pernctpa Type
0x00 — D2 6anT 3HadeHus peructpa Type;
0x00 — D3 6anT 3Ha4eHusa pernctpa Type
0x72 - KOHTpOMbHas cymma
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B.2.6. BHumaHue! Bo Bcex HmKecneayrLmMx onucaHnsix permcTpoBbIX Mogenen nogpasymeBaeTcs
MCMNOMb30BaHNe CeayLwnX 3HaYEHUIN MOSEeN «Mo YMOYaHUIOY:

Tabnuya B.5
Ne 6aiTa
Mone 3HayeHue «no ymonyaHuio»
B Kagpe
1 Head 255
5 NetAddr CeTteBon agpec npubopa, ycTaHaBNMBaeTCs BPYUYHYO Npu KOHGUrypauum
npnbopa Ha MecTe aKcnnyaTauun.
3 ChNum Homep kaHana, naeHTMduLmMpyeT Normyeckmin Moaynb npubopa, coaepxa-

LUMIA LENEBYIO NEPEMEHHYIO.

Onsa onepaunn «MTEHUE» atn 6antel cogepxar:
5...8 DO0...D3 - B Kagpe ¢ 3anpocom - Bcerga 0;
- B Kagpe C OTBETOM - 3HAaYEeHUe LeneBoro perncrpa.

9 CS KoHTponbHLIN KOA, BbluMcnAeTcs no dopmyre 1.
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B.3.1. Ctpyktypa o6meHa cooTtBeTcTByeT fJokymeHTy «MODBUS APPLICATION PROTOCOL

"Modbus

BbIMYLLEHHOMY HEKOMMEpPYECKOoW opraHusauueit

oT 26.04.2012,

SPECIFICATION V1.1b3»

B.3.2. PeannsoBaHHasi pasHoBMAHOCTb npoTtokona: MODBUS RTU (6anTel nakeToB nepenaroTcs

Organization, Inc.", Massachusetts, USA (cm.http://www.modbus.org).
«Kak ecTby 06e3 JOMONMHUTENBHOW KOAUPOBKN).

B.3.3. ®usnyeckunint uHtepdeiic: RS-485. Oonyctumble HacTpoikn COM/UART-nopToB NpMBEAEHbI

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 gaHHLIMN NPOU3BOAMTCA B pPEXMME 3anpoc-oTBET. 3anpoc Bcerga npomMsBoanTCcs Ma-
CTEPOM LUWNHBI.

lMTpumMeyaHus

1 Bce eguHuubl AaHHbIX pacronaralTcs B NMaMsTU HadvMHasa C YCINOBHOIO HYNeBOro agpeca no
cxewme littite-endian ¢ ncnonb3oBaHMeM 6aiToBOM agpecaunm.

2 Mnagwwun 6anT eguHMLbLI AaHHBLIX BCcerga pacnonaraetcs no YETHOMY agpecy.

3 Ha Ty xe camyio obnacTtb namsiTM «HaknagblBaeTcay agpecHoe npocTpaHcTtBo ModBus «peru-
CTpoB» pa3mepoM 2 6aiita kaxabln. [pn 3ToM ecnn agpec «peructpa» paBeH 1, To 3TO COOTBETCTBYeT Oali-
TOBOMY agpecy 2 N T.A4.

4 Heucnonb3yemble ctaplume 6anTbl eAnHULbl AaHHbIX Bcerga pasHbl 0.

B.3.5. «kMAPK-1002» un «MAPK-1002T». PEMMCTPOBbLIE MOAEJIN, TNMPOTOKOJT OBMEHA
«MODBUS RTU»
B.3.5.1. NapameTpbl npubopa, «perucTpoBas» agpecauus.
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