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1 BHUMAHUE: AHanusaTtop otrpagympoBaH M ro-
TOB K paborTe!

AneKkTpoAabl YCTAaHOBUTb Ha ruagponaHenb C HOMe-
pOM, COOTBETCTBYHOLMNM HOMEPY, HaHeCEeHHOMY Ha KO-
pobkax ¢ a3nekrtpoaamu. [pn HeBbLINOSIHEHMM 3TOro
YyCNOBUSA aHanu3aTtop AOMMKeH ObITb OoTrpagayvpoBaH
3aHoOBO!

2 BHUMAHUE: HE XPAHUTb HATPUEBDIE 3JIEK-
TPO[Obl B « CYXOM» BULE, TaKk Kak 3aneKkTpoAbl MNOJIHO-
CTbIO TEPSAKT CBOU XapaKTepPUCTUKU MPU UX BbICYLUU-
BaHuu!
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PykoBoacTBO no akcnnyaTaumMm npegHasHavyeHo AN U3YYeHUs TEXHUYECKUX Xa-
pakTepuctuk aHanmsatopa Hatpuss MAPK-1002 (qanee — aHanusaTop) 1 NpaBuin €ro aKc-
nnyaTtauummu.

AHanunsaTtop cooTBETCTBYET TpeboBaHUAM TeXHMYecKnx ycnosum TY 26.51.53-028-
39232169-2020 (maeHTn4YHbl TY 4215-028-39232169-2010), KOMMNEKTa KOHCTPYKTOPCKON
pokymeHTaumm BP49.00.000 n TOCT 27987-88 «AHanuaaTopbl XUOKOCTU NOTEHUNOMETPU-
yeckne ['Cl».

1 BHUMAHMUE: KoHcTpyKuum 3neKTpoaoB, 6noka npeobpa3oBaTesibHOro u
ruaponaHenu cogepxart crekno. Ux HEOBXOAMUMMO OBEPEIATb OT YAAPOB!

2 BHAMAHUE: B uspenuun ucnonb3yeTcA NneHoyHas knaBuatypa. U3BE-
FATb HAXKATUA KHOMOK OCTPbIMU NMPEOMETAMMW!

1 ONMMCAHUE U PABOTA

1.1 Ha3HayeHue u3denus

1.1.1 HanmeHoBaHue n ob6o3HavyeHne n3nenus
O603Ha4eHne aHanmnsaTopa COCTOUT U3 0603HAYEHNA UCMONHEHUA aHanu3aTopa n
obo3HayveHus TY. O6o3Ha4YeHne UCMONHEHUs aHanm3aTopa:
MAPK-1002 X / X [| X

HanmeHoBaHune aHannaaTtopa

NcnonHeHvne aHanu3atopa no AvanasoHy U3mMepeHui
MacCOBOW KOHLEeHTpauun (akTMBHOCTN) MOHOB HaTpus (Cna):
o1 0,7 0o 1000 mkr/am? (6e3 3Haka);

ot 0,7 go 3000 mkr/gm® — «P».

McnonHeHne aHanuaatopa no cnocoby MoHTaxa
6noka npeobpasoBaTenbHOrO:

wmntoBown (6e3 3Haka);

HaCTEHHbIN — «1».

NcnonHeHvne aHanmsatopa no HOMUHANbHOMY HanNpPsXKEeHWUIO
nuTaroLen ceTm nepeMeHHoro Toka 6noka npeobpasoBaTenbHOro:
220 B (6e3 3Haka);

36 B — «36».

Mpumep 0603HaYeHnss aHanusaTopa:

AHanusatop ¢ 6nokom npeobpasoBaTernbHbIM LWMTOBOrO UCMOMHEHNSA C Ananaso-
HOM mn3mepeHuit Cna oT 0,7 oo 1000 mkr/am® 1 HanpskeHuem nNuTaHns 6rnoka npeobpaso-
BaTenbHoro 220 B:

AHanuzamop Hampusi MAPK-1002 TY 26.51.53-028-39232169-2020.
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AHanunsatop ¢ 6nokom npeobpasoBaTenbHbIM LNTOBOIO UCMOMHEHNS C Ananaso-
HOM M3mMepeHuin Cna oT 0,7 ao 3000 mKr/aM3 1 HanpskeHnem nNuTaHna Groka npeobpaso-
BaTenbHoro 36 B:

AHanusamop Hampus MAPK-1002P/36 TY 26.51.53-028-39232169-2020.

1.1.2 AHanu3aTtop npegHasHa4yeH Ans M3MepeHUr MacCOBOM KOHLUEHTpauuu (ak-
TUBHOCTWN) NOHOB HaTpusa n Temnepatypbl (°C) BOAHLIX paCTBOPOB.

1.1.3 O6bnacTtb NnpMMeHeHUst — Ha OO bEKTAxX TEMNSTIOBOW SHEPTETUKMN.

1.1.4 Tun nameputenbHoro npeobpasosartens (B AanbHenwemM npeobpasoBaTensb):

— paboTalowmii ¢ 4YyBCTBUTENbHLIM 3NIEMEHTOM NS U3MEPEHUA aKTUBHOCTU
noHoB HaTpus (pNa);

— CranbBaHMYeCKUM pasgernieHMeM Bxoda W BbIXOAa;

— C YCTPOMCTBOM UHAUKALUN;

— C [ABYMs KaHanamMmm N3amMepeHuni;

— B Buae O6nokoB gnsi WMTOBOro NMbo HAaCTEHHOro MOHTaXa W Gnoka ycunutens,
yCTaHaBNMBaeMOro Ha WwuTe rugponaHenu;

— C npeobpa3oBaHMEM pe3yrbTaToB N3MEPEHU B YHUDULNPOBAHHBIN 31eKTpuYe-
CKMUIA BbIXOLQHOW CUrHam MOCTOSAHHOIO TOKa M obmeHoM uHdopmauuen no mHtepdency

RS-485.

1.1.5 Tvin 4yBCTBUTENBHOIO 3N1IeMeHTa — NMPOTOYHbIN.
1.1.6 Tunbl NpyMeHsiEMbIX 3NeKTPoLoB npueeaeHbl B Tabnuue 1.1.

Tabnuya 1.1
HasHayeHune Tunbl NPUMEHSEMbIX MarotoBuTeno
anekTpona ANEeKTPOaoB
MoHoceneKkTnBHbIN ONeKTpoa CTEKNAHHbIN OAO «l'omenbckun 3aBof
anekTpoa, 9C-10-07 N3MEpPUTENBHBLIX NPUOOPOBY,

YYBCTBUTESTbHbIN
K MOHaM HaTpwus
(HaTpueBbIN
anekTpoa)

r. lomenb, PB

OneKkTpon, MOHOCENEKTUBHbLIN 000
CTEKNSAHHBIN «M3mepuTtenbHas TeXHUKay,
AJINC-212Na/3 (K 80.7) r. Mockea
OrneKkTpon MOHOCENEKTUBHbIN Oryn

NC3n-Na-11-3-R3-80

«CIMO «Ananutnpmbop»
r. CmoneHck

MNoHocenekTuBHbIN
aneKkTpoa,
YyBCTBUTESNbHbIN

K MoHam Bogopona
(pH-anekTpon)

OneKkTpopn, CTEKNSIHHLIN
OCN-43-07CP

OAO «l'omenbckui 3aBof
N3MepUTENbHbIX NPUOOPOBY,
r. Flomensb, PB

OneKTpon CTEKNAHHBIN
9C-10601/7(K 80.7)

000
«MNameputenbHasa TEXHUKa,
r. MockBa

OnekTtpog
CpaBHeHMS

OnekTpopn BcnoMoratesnbHbIN
3BN-1M3.1

OAO «l'omenbckui 3aBof
N3MEPUTENBHLIX NPUOOPOBY,
r. Flomenb, Pb

OnekTpopn cpaBHEHMS
OCp-10103-3,0(K80.4)

OneKTpon cpaBHEHMUS
OCp-10101-3,0(K 80.4)

000
«M3mepuTtenbHas TexHUKa,
r. Mocksa

lMpume4yaHue— Bo3MOXHO NPUMEHEHME APYIMX SNEKTPOAO0B, XapakTEPUCTUKM KO-

TOPbIX HE XYyXXE YKa3aHHbIX 3J1EKTPOOO0B.




1.1.7 Tvn aHanusaTopa:

— C npefBapuUTENbHbIM 3MEKTPOHHbIM ycunutenem (6nokom ycunutens), ranbea-
HUYECKN pa3Bsi3aHHbIM OT 610Ka Npeobpa3oBaTeNbHOrO;

— C aBTOMaTU4eCKMM J03NpOoBaHMEM MNofLlenadymBaloLLero peareHTa,

— C YBENUYEHHbBIM MEXIpagynpoBOYHbIM MHTEpBanom (180 cyTok).

1.2 OcHoBHbIe napamempsl U pa3mMepb]

1.2.1 Bua knnmatumyeckoro ncnosnHenms aHanusatopa — YXJ1 4 no NOCT 15150-69,

HO MpW 3TOM TemrnepaTypa OKPYXXalLero Bo3dyxa MNpu SKcnnyatauum [ofbkHa ObiTb
o1 nmoc 5 go nntoc 50 °C.

1.2.2 [lo yCTOMYMBOCTM K BO3LENCTBUAM TemMnepaTypbl U BNaXHOCTWU rpynna uc-
nonHeHus aHanusatopa no FOCT P 52931-2008 — B4.

1.2.3 [0 yCTOMYMBOCTM K MEXaHNYECKMM BO3JENUCTBUAM rpynna WUCMNOSIHEHUS aHa-
nunsatopa no NOCT P 52931-2008 - L1.

1.2.4 110 yCTOMYMBOCTM K BO3OEWCTBUIO aTMOCHEPHOro AaBfieHNA WCMOSIHEHUE
aHanmsaTtopa no NOCT P 52931-2008 - P1.

1.2.5 MNapameTpbl aHanuanpyemou cpefbl (BOOHbLIX pacTBOPOB)

1.2.5.1 Temnepartypa (ananasoH TemnepaTypHOM KomneHcauun),
R ot nntoc 10 go nntoc 40.
1.2.5.2 laBnenune, MMa ..........cccovvvvvnneeennnn. 0 (paBHO aTMOCHEPHOMY AABMNEHUIO).
1.2.5.3 Pacxopn vepes rmaponaHernb, AM3/Y .......cooveiiiiiiiieeeeen oT 3 go 200;

1.2.5.4 YpgenbHasa anekTpuyeckasa nposoanmMocTb (Y3OI1) aHanuampyemon cpeabl Ha
BXo4e rmgponaHenu, obycnosrneHHasi pacTBOPEHHbIMU KOMMOHEHTaMW, 3a UCKIOYEHMEM

noJlienavyvMearllero peareHta, u pH aHanuaumpyemonm cpegbl COOTBETCTBYIOT
Tabnuue 1.2.

Tabnuya 1.2

McnonHeHue [nanasoH MNapameTpsl MopwenayunBatoLnn

aHanuaaropa n3MepeHumn aHannsnpyemom peareHT

MAPK- Cna, MKr/gm?® cpeabl Ha Bxoae
rmaponaHenu
Y3rI1, mkCm/cm, pH
He bonee
1002, 1002/36,
1002/1, 1002/1/36 ot 0,7 Ao 1000 5,5 55
1002P, 1002P/36, ot 0,7 55 gg 9’3 AMMHak
1002P/1, 1002P/1/36 Ao 1000 Bkntou. ' ’
cB. 1000 go 3000 16,5

INpume4yaHue— B aHanuanpyemon BogHON cpene OOMMKHbI OTCYTCTBOBATbL Belle-
cTBa, obpasyoLime Ha NOBEPXHOCTN METANOB HENPOBOASALLME NIIEHKM U OCaLKMU.

1.2.6 Pabouure ycrnosusa akcnnyataumm
1.2.6.1 Temnepatypa okpyxatoLiero Bo3gyxa, °C .............. oT nntoc 5 go nntoc 50.
1.2.6.2 OTHOCMTENbHAsA BNaXXHOCTb OKPYXKaloLLEro BoO3gyxa npu TemnepaType
nntoc 35 °C n 6onee HM3KMX TemnepaTtypax 6e3 koHgeHcauun snaru, %, He donee ..... 80.
1.2.6.3 ATmocdepHoe aasnenue, klfla (Mm pT. CT.) ......cceeeee... 0T 84,0 00106,7
(ot 630 go 800).
1.2.7 OnekTpuyeckoe nutaHne 6noka npeobpasoBaTenbHOro ¢ 6nokammn ycunure-
NS OCYLLECTBNAETCA OT CeTU NepeMEHHOro Toka HanpsxxeHunem 220 nmbo 36 B B 3aBucu-
MOCTU OT ncnonHeHuna, npu yactote (50 £ 1) 'L, ¢ gONyCKaeMbIM OTKIOHEHMEM Hanpsxe-
HUA NuTaHusa ot MmHyc 15 go nntoc 10 %.
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1.2.8 OnekTpnyeckoe nutaHne 6roka aBTOMaTUYECKOro LO3MPOBaHWUA OCYLLECTB-
ngeTca OT ceTu nepemMeHHoro Toka HanpsbkeHnem 220 B npu yactote (50 + 1) 'y ¢ po-
nyckaemMblM OTKIMOHEHWEM HanpsikeHus nutaHna ot muHyc 15 go nnoc 10 % yepes uc-
TOYHUK NUTaHusA noctosHHoro Toka MM-1002 ¢ BbIxoaHbIM HarnpskeHnem (24 + 1) B.

1.2.9 MNoTpebnsaemasi MOLWHOCTb

1.2.9.1 NoTtpebnsiemass mowHOCTb Bnoka npeobpasoBaTenbHOro ¢ 6rokamu ycu-

NNTENSA, B A, HE BOMEE ... e 10.
1.2.9.2 MNoTtpebnsiemass MOLWHOCTb nctovHmka nutanmna UM-1002 (gna yctponcTtea
aBTOMATUYECKOrO JO3MPOBaHUS), B-A, HE BOMEE ......oevvieiiiiie e 95.

1.2.10 DnekTpuyeckoe CONpOTMBIIEHNE U3ONALUUN CUMOBLIX Lienen nutaHnsa 6noka
npeobpasoBaTenibHOro Mexay LTbIPSMU BUIKU U Kopnycom 6noka npeobpasoBaTenbHO-
ro, MOwm, He meHee:

— npu Temnepartype okpyxatowero Bodgyxa (20 £5)°C ..., 40;

— nNpu Temnepartype okpyxatowero Bo3ayxa 50 °C ..., 10;

— npw TemnepaTtype okpyxatowero Bo3gyxa 35 °C M OTHOCUTENbHOM BRax-
HOCTM B0 G0 ittt e e e e e e et e e e e 5.

1.2.11 GnekTpnyeckass U3onaumst CUNoBbIX Lenen nutaHus 6rnoka npeobpasoBa-
TENbHOro MO OTHOLLEHUIO K €ro KOpPMycy BblAep>KMBaET B TedyeHne 1 MUH ucnbiTaTeslbHoe
HanpsbkeHue 1,5 kKB cuHycomganbHOro nepeMeHHoro Toka Yactoton 50 'y B HOpManbHbIX
YCIOBUSX MPUMEHEHWS.

1.2.12 DnekTpnyeckoe COMpOTUBIIEHNE MEXAY BHELUHEW KNeMMOW 3alUMTHOro 3a-
3emMrnieHunst 6noka npeobpasoBaTtenbHOro 1 ero kopnycom, Om, He Bonee .................... 0,1.

1.2.13 AHanusaTtop obecnevnBaeT HaCTPOWKY Ha NapamMeTpbl ANEKTPOAHON CUCTe-
Mbl, KOrga napameTpbl pH-anekTpoga coOTBETCTBYHOT NpuBeAeHHbIM B Tabnvue 1.3.

Tabnuya 1.3
KpyTrsHa BOAOPOAHOWN XapaKTepUCTUKN
B ee NnHenHon Jyactu, MB/pH, He meHee

KoopaunHaTtbl n30noTeHLManbHON TOUKN
pH-anekTpoaa
Ei, mB pH;, pH

-25+30 7,0+0,3

- 57,0 (npn TemnepaTtype 20 °C)

1.2.14 lFabapuTHble pa3mepbl, Macca OCHOBHbIX y3II0B aHanm3aTopa COOTBETCTBY-
0T 3HAYEHUAM, NPUBEAEHHbIM B Tabnuue 1.4.

Tabnuya 1.4
McnonHeHne HanmeHoBaHune FabapuTHble Macca,
aHanusaTtopa y3roB pa3mepbl, Kr,
MAPK- MM, He bonee He bonee
1002, 1002/36, Bnok npeobpasoBaTenbHbIn
1002P, 1002P/36 LMTOBOrO UCMNOSNHEHUSA 252x146x115
(6e3 kabens) 260
1002/1, 1002/1/36, Bnok npeobpasoBaTenbHbIn ’
1002P/1, 1002P/1/36 HaCTEHHOro NCMOJTHEHUS 266x170x95
(6e3 kabens)
1002, 1002/36,
1882{} 118822(3%%6 Mmoponanens M1-1002 300x650x200 5,00
1002P/1, 1002P/1/36
1002, 1002/36,
1002/1, 1002/1/36, McTouHuK nutanma UM-1002
1002P, 1002P/36, (663 kabenei) 160x160x100 1,00
1002P/1, 1002P/1/36,
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1.2.15 Nokasatenu HageXHOCTH:
—cpenHaa HapaboTka Ha OTKa3 (3a MCKIOYEHNEM NEKTPOAOB), Y, HE MEHEE ..... 40000;

—CcpeaHee BpeMsi BOCCTaHOBIEHMST paboTocnocobHOCTH, Y, He bornee ................ 2;
—CpeaHun cpok cnyx0Obl aHannM3aTopoB (C y4€TOM 3aMeHbl 3NeKTpoAOoB), neT,
LTSI Y = T PRSP 10.

1.2.16 CteneHb 3awmTbl Y3MOB aHanua3aTtopa, obecneynmBaemas 060M04YKON MO
FOCT 14254-2015, cootBeTcTByeT Tabnuue 1.5.

Tabnuya 1.5
HanmeHoBaHue y3nos CreneHb sawuTel
no NOCT 14254-2015 (kog IP)

Bnok npeobpasoBaTenbHbIN IP65

NcToyHuk nutanna UIM-1002 IP32
Mmgponanens M1-1002:

— 6nok yeunutensa bY-1002; IP62

— 6nok aBTomaTu4eckoro ao3nposaHust BA-1002; IP32

— komnpeccop K-1002. P41

1.3 TexHUYyeckue xapaKkmepucmuKu

1.3.1 [IJnanasoH u3MepeHUr MacCOBOW KOHLUEHTpauuun (akTUBHOCTH)
HaTpus (Cna) cooTBeTCTBYET Tabnuue 1.6.

Tabnuya 1.6
McnonHeHne aHanusatopa MAPK-

1002, 1002/36, 1002/1, 1002/1/36
1002P, 1002P/36, 1002P/1, 1002P/1/36

MOHOB

[vanasoH nsmepenuii, mxr/am?

o1 0,7 go 1000
o1 0,7 go 3000

1.3.2 lNpepenbi onyckaeMon OCHOBHOM abCONOTHOM MOrPELLHOCTM aHanu3aTopa npu
namepeHnn Cna NO MHAMKATOPY Npv TemnepaTtype aHanuanpyemon cpeabl (25,0 £ 0,2) °C un
TemnepaType okpyxatowiero Bo3gyxa (20 + 5) °C cootBeTcTBYOT Tabnuue 1.7.

Tabnuya 1.7
NcnonHeHue [nanasoH Mpeaenbl gonyckaemon OCHOBHON
aHanmsartopa N3MEPEHWN, abCosOTHOM NOrpeLLIHOCT aHanm3aTopa
MAPK- mKr/gm3 npu namepeHnn Cna NO MHAMKATOPY, MKr/am3
1002, 1002/36,
1002/1, 1002/1/36 o1 0,7 po 1000 1 (0,5 + 0,12Cna)
1002P, 1002P/36, ot 0,7
1002P/1, 1002P/1/36 10 1000 BKTH0u. *(0,5+0,12Cna)
cB. 1000 no 3000 + 0,3Cna

Cna — V3MEpEeHHOe 3HayeHWe MacCOBOW KOHLEeHTpauuwu (aKTUBHOCTW) MOHOB HaTpus,
MKr/ome.

I1pume4daHue— lpegenbl Jonyckaemom TMNOBOKM abCOMOTHOW NOrPELLUHOCTN aHanu-
3atopa mcnonHexmn MAPK-1002, MAPK-1002/36, MAPK-1002/1, MAPK-1002/1/36 npu namepexHuu
Cna N0 MHOMKaTOPY B AnanasoHe namepeHuin ot 0,1 ao 1000 mkr/am®, mkr/gm? ... £ (0,15 + 0,05Cna).

1.3.3 ®yHKUMA Npeobpa3oBaHUs U3MEPEHHOTO 3HayYeHUst Cna, MKI/OMS, B yHUU-
LUMPOBAHHbBIN 3NIEKTPUYECKMIA BIXOAHOW CUrHAM NOCTOSIHHOMO TOoKa (4anee BbIXO4HOMW TOK)
lesix, MA, COOTBETCTBYET BblpaXXeHUAM:

— [ONnSA BbIXOOHOro Toka B AvanasoHe oT 4 0o 20 MA Ha Harpyske, He npesBblLlato-
wen 500 Om
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3 C _ CHalt
1420 _4.,16.=Na Na
6bIX Cduan
Na
— [NnS BbIXOQHOro Toka B gvanasoHe ot 0 ao 5 MA Ha Harpyske, He npeBbillato-
wen 2 kOm

; (1.1)

HaY
|0—5 -5. CNa _CNa

6bIX C|(\)jlg_an (12)

ouan . .
roe CNa — 3[0ecCb 1 fanee — 3anporpaMMMpPOBaHHbIA AManasoH namepeHnin Cna no
TOKOBOMY BbIXOAly, MKI/OMS3, onpedensieMblil Kak pasHOCTb Mexay 3HaveHusamn «KOHELL» u
«HAYAJIO» 3anporpaMmmMmMpoBaHHOro avanasoHa namepeHunii Cna Mo TOKOBOMY BbIXOAY;
Ha4 o
CNa - 3HayeHne «HAYAJIO» 3anporpamMmmMpoBaHHOro AgnanasoHa namepeHum Cna
MO TOKOBOMY BbIXOAY, MKr/am3.

1.3.4 MNpepenbl gonyckaeMon OCHOBHOM abCOSHOTHOM MOrpeLlHoCT! aHanuaartopa npum
nsmepeHnn Cna NO TOKOBOMY BbIXOAY MpW TemnepaTtype aHanusvpyemon cpedbl (25,0 + 0,2)
°C v Temnepatype okpyxatoLlero sosgyxa (20 + 5) °C cootBeTCcTBYIOT Tabnumue 1.8.

Tabnuya 1.8
McnonHeHue Inana3soH Mpenens! gonyckaemon OCHOBHOM
aHanunsartopa N3MepeHU, abConTHOW NOrpeLlHOCTM aHanuaaTopa npu
MAPK- MKr/ame namepeHun Cna N0 TOKOBOMY BbIXoay, MKr/am®
1002, 1002/36, ouan
1002/1, 1002/1/36 ot 0,7.#0 1000 £[(05+0,002Cy,"") +0,12Cnd]
1002P, 1002P/36, ot 0,7 C()uan
1002P/1, 1002P/1/36 [0 1000 BKritOM. +[(0,5+0,002C , ) +0,12Cnd]
cs. 1000 go 3000 £ (0,002 C2™™ +0,3Ca)

IMp ume4aH ue-lNpegenbl JOMNyckaeMon TUMOBOW abCONOTHON MNOrPELLHOCTM UCNOMHEHWIA
MAPK-1002, MAPK-1002/36, MAPK-1002/1, MAPK-1002/1/36 npu nsmepexHun Cna B AuanasoHe usme-

peHuit ot 0,1 4o 1000 mkr/am3 no TokoBOMY BbIXoay, MKI/AME........... £ [(0,15 + 0,002 C ,(\)ll;an) + 0,05Cng].

1.3.5 lNpegensl gonyckaemMon AoNOSTHUTENbHOM abCoMTHOW NOrpeLIHOCTN aHanm-
3aTopa npu mamepeHun Cna, BbI3BaHHOW W3MEHEHWeM TemnepaTtypbl aHanmsaMpyemomn
cpeabl B oManasoHe TemnepaTypHon komneHcaumn ot nmoc 10 go nntoc 40 °C (norpelu-
HOCTb TeMnepaTypHOM KOMMNEHcCaUNnN aHanmsaTopa), COoTBeTCTBYIOT Tabnvue 1.9.

Tabnuuya 1.9
McnonHeHue [nana3oH namepeHun, Mpepensl gonyckaemon OONOMHUTENBHOM
aHanmsartopa MKr/am® abConTHOM NOrpeLUHOCTM aHanm3aTopa,
MAPK- mkr/am3
1883}11,0100%2/61’ 126 o1 0,7 a0 1000 £ (1,0 + 0,24Cha)
1002P, 1002P/36, ot 0,7 go 1000 BKItOM. 1 (1,0 + 0,24Cna)
1002P/1, 1002P/1/36 cB. 1000 go 3000 1 0,3Cna

IMpumedyaHue-Tlpegensl 4onyckaeMon AOMNOSTHUTENBHON TUMOBOW abCOMTHOM NO-
rPeLLIHOCTH aHanusatopa VCMOJTHEHUN MAPK-1002, MAPK-1002/36, MAPK-1002/1,
MAPK-1002/1/36 npu namepeHun Cna B AvanasoHe uamepenuin ot 0,1 no 1000 mkr/am3, Bbi3BaH-
HOW U3MEHEeHNeM TemnepaTypbl aHann3npyemMon cpefibl B AnanasoHe TemnepaTypHON KOMMNeHca-
uum oT Mmoc 10 80 NIHOC 40 °C, MKIT/OMS oo, 1 (0,3 + 0,1Cna).
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1.3.6 MNpegenebl gonyckaeMon AONONHUTENBHOMW abCoNOTHOM NOrpeLHOCTN aHanu-
3aTopa npu namepeHmn Cna, BbI3BaHHON M3MEHEHMEM TemnepaTypbl OKpyXatoLlero BO3-
ayxa, Ha kaxgble £ 10 °C ot HopmanbHom (20 + 5) °C B npegenax paboyero gnanasoHa
Temnepatyp oT nntoc 5 go nntoc 50 °C, mkr/ams:

LT3 17 =y o] o)V 1 (0,05 + 0,035Cna);

110 TOKOBOMY BBIXOZY «vvveeeeeeeeeeeesseennenn. +[(0,05 + 0,0025 cﬁg“") + 0,035Cnal.

1.3.7 OuanasoH M3MepeHuin TemnepaTypbl aHanuanpyemoin cpeabl aHanvMsaTopa,
T o1 0 go nntoc 50.

1.3.8 MNpegenbl gonyckaemon OCHOBHOM abCOMOTHOM MOrpeLLlHOCTU aHanuaartopa
npy M3MepeHMn TemnepaTypbl aHaNU3NpyemMon cpedbl Npyu TemnepaType OKpyXatoLiero
BO3OYXA (20 £ 5) OC, OC i e e e aan +0,3.

1.3.9 MNpepgenbl gonyckaeMon AONONHUTENBHOMW abCOoNTHOM NOrPEeLUHOCTM aHanm-
3atopa npyv U3MepeHUn TemnepaTypbl, BbI3BAHHON W3MEHEHWEM TemnepaTypbl OKpyXa-
owero Bo3ayxa, Ha kaxgble £ 10 °C ot HopmanbeHom (20 + 5) °C B npegenax paboyero
AnanasoHa TemnepaTtyp ot nntoc 5 go nnoc 50 °C, °C . e 20,1,

1.3.10 Amnana3oH namepeHunin Cna npeo6pasoBaTenﬂ |v||<r/,u,|v|3 ........ oT 0 1 o 3000;

1.3.11 lNpepenbl gonyckaemMon OCHOBHOW abConTHOW MOrpeLluHocTn npeobpaso-
Batens npu unamepeHun Cna Npy Temnepatype aHanusmpyemon cpefbl (25,0 £ 0,2) °C n
Temnepatype okpyxatoLiero Bodgyxa (20 = 5) °C, mkr/gm3.................... + (0,1 + 0,025Cna);

1.3.12 lNpepenbl onyckaeMon MOrpeLLHOCTM TeMNepaTypHOM KoMneHcaummn npeobpa-
3oBatend npu wuaMmepeHmn Cna B pguanasoHe ot nmoc 10 go nmoc 40 °C,
VIKITEIMZ oottt et e e e et et e ere et eeeeeeeeeeeeeeeme e neeneeeneneeenseenennneanenneeaneaneens 1 (0,2 + 0,05Cna).

1.3.13 lNpegensl gonyckaemon OOMOSHUTENbHOM abCOoSOTHOM MOrpeLlHoCTN npe-
obpasoBartens npu namepeHnn Cna, BbIBBAHHOW M3MEHEHMEM TEMMNEPATYpPbl OKpYXKatoLLe-
ro Bosgyxa, Ha kaxgble £ 10 °C ot HopmanbHon (20 + 5) °C B npegenax paboyero anana-
30Ha Temnepatyp ot nnoc 5 go nnoc 50 °C, MKr/am® .........ccoceuveeeee. £ (0,05 + 0,025Cna).

1.3.14 MNpepensl gonyckaemon OOMOSHUTENbHOM abCoSOTHOM MOrpeLwHoCTN npe-
obpasoBatensa npu uamepeHunm Cna, BbI3BAHHOW BIIUSIHUEM COMPOTUBIIEHUS B LENU
HaTpMEeBOro anekTpoda u B uenun pH-anektpoga, Ha kaxgble 500 MOm B gManasoHe us-

MeHeHus conpoTtusnenns ot 0 oo 1000 MOM, Mkr/ame. ................. 1 (0,025 + 0,0125Cna).
1.3.15 CtabunbHOCTb NoOKa3aHu npeobpasoBaTtens npu namepeHnn Cna Npu Bpe-
MEHU HenpepbIBHOW paboThbl He MeHee 24 4 He Xyxe, MKI/aOMS. ............. 1 (0,1 + 0,025Cna).
1.3.16 Bpems nporpeBa npeobpasoBaTtenst U yCTAHOBNEHUSA TENSIOBOro0 paBHOBE-
o1 Y 1= IR (<YYo ) 1 (=1 15.
1.3.17 Bpems ycTaHOBMNEHUS1 BbIXOAHbBIX CUrHaNoB (Moka3aHuin) npeobpasoBaTens,
Lo TSN 070 1 1= 10.

1.3.18 CocTosiHME Bbixoga M3MepeHHOro 3HadeHusi Cna 3a npegensi 3anporpam-
MMWPOBAHHOIO AManasoHa U3MEepeHur No TOKOBOMY Bbixody NMMbBO TemnepaTtypbl 3a npe-
Aenbl AnanasoHa N3MepeHn ConpoBOXaaeTCs:

— BKoveHnem nHankatopa «NEPEIMPY3KA» n 3BykoBoOro curHana;

— cpabaTbiBaHNEM pene neperpysok;

— MWraHMeMm Ha 3KpaHe nHaukaTopa Hagnucn «Cna» 6o «°Cy.

1.3.19 CocTtosiHue BbixoAa M3MEPEHHOro 3Ha4YeHNA Cna 3@ HVKHIOW UM BEPXHIOKD
yCTaBKy COMNpPOBOXOaeTCH:

— MNOSsIBNIEHMEM Ha 3KpaHe O4HOro U3 CMMBOJIOB « E » NMnBo « E »;
— cpabaTbiBaHNEM pere yCTaBoK.
1.3.20 AHanusaTop ocyLiecTBngeT o6MeH nHdopmaumen no nHtepdency RS-485.
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1.4 Cocmae u3denus

CoctaB aHanusaTopa npueegeH B Tabnuue 1.10.
Tabnuya 1.10

HanmveHoBaHune Ncnonnenne MAPK-

1002
1002/1
1002/36
1002/1/36
1002P
1002P/1
1002P/36
1002P/1/36

Bnok npeobpasoBaTenbHbIN
(LLMTOBOE MUCMOMHEHNE)
Brnok npeobpasoBaTenbHbIN
(HacTeHHoe ncnonHeHue)

[
O
[
O
[
O
[
O

O
[ ]
O
[ ]
O
[
O
[

'mgponaHens M1-1002 o | o o |0 |0 [0 [0 |0
NcTouHuk nutanusa UM-1002 o |0 [0 [0 |0 [0 |0 |@
Kabenb coegnHutenbHbii K1002.5 o (0o |0 |0 [0 |0 |0 |6
KoMnnekT MOHTa)KHbIX YacTen el olelelolelele
BP37.03.000
KoMnnekT MHCTpyMeHTa 1 NpuHaanexHocTemn el eololoeloelelele
BP49.05.000
KoMnnekT MOHTa)KHbIX YacTen elolelolelolelo
BP49.06.000

YcnoBHble 0603HaYeHUs: @ — BXOAUT B COCTaB; © — He BXOAUT B COCTaB.

1.5 Yempoliicmeo u npuHyun pabomsbi
1.5.1 OBwme ceBegeHuns o6 aHanunsaTope

BHewHun Bug aHanusatopa MAPK-1002 npeacTtaBneH Ha pucyHke 1.1.

AHanusatop npeacTtasnseTr cobon AByXKaHarnbHbIA CTaLUMOHAPHbLIN N3MEpPUTESb-
HbI NPUBOP, COCTOSALLMIA U3 CIIEAYHOLLMX OCHOBHbIX YacTen:

— ©Bnoka npeobpasoBaTenibHOro HACTEHHOIO UMK LWNTOBOMO UCMOSHEHUS;

— rmgponaHenu M1-1002;

— UCTOYHMKa nuTaHus LUM-1002.
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K 6noky npeobpasoBaTenbHOMY C NMOMOLLBIO pa3beMHbIX Kabenen noacoeanHAT-
ca rmgponanenwu M1-1002.

MmpponaHenb MoxeT BbITb yaaneHa ot 6noka npeobpasoBaTenbHOrO Ha paccTos-
HMe 0o 5 M ¢ nomollbto kabensa coeguHutensHoro K1002.5 nn6o go 100 m ¢ nomoLbto
kabens coeguHuTensHoro K1002.L.

K 6noky aBTOMaTM4eCKOro A03MpOBaHUS, YCTAHOBMEHHOMY Ha LMTEe rMaponaHen,
nogcoeauHaeTcsa NCTOYHUK nutaHusa UIM-1002 ¢ BbIxoaHbIM HanpsikeHnem (24 + 1) B.

NcTtouHuk nutanua UIM-1002 moxeT ObiTb yaaneH oT ruaponaHeny Ha paccTosHue
00 5 m.

M3mepeHHble 3HavyeHnsa Cna M TemnepaTypbl BbIBOAATCA Ha 3KpaH rpadn4eckoro
KK nHgukatopa (B ganbHenwem nHamkatop). Npu 3ToM BO3MOXHbI PEXUMbI UHAUKALUK
3HaYeHUN, U3MEPEHHbIX B MEPBOM, BTOPOM KaHanax MM OOHOBPEMEHHOW WHOMKaAUMU
3Ha4YeHur B NEPBOM 1 BTOPOM KaHanax.

[Ana yoobcTBa KOHTPONsS aHanuM3aMpyeMon cpefbl B aHanmsaTope CyuwlecTByeT pe-
XUM MHOMKaUMWM norapumMmyeckoro nokasatens akTMBHOCTU MOHOB HaTpus (pNa) B aua-
nasoHe pNa ot 4,36 o 7,52 (ana aHanusaTtopa ucrnonHeHnn MAPK-1002, MAPK-1002/1,
MAPK-1002/36, MAPK-1002/1/36) n ot 3,88 go 7,52 (ana aHanusaTopa WCMNOMHEHWUN
MAPK-1002P, MAPK-1002P/1, MAPK-1002P/36, MAPK-1002P/1/36), a Takke peXxum WH-
avkauyun 3C B ananasoHe ot mnHyc 1000 go nntoc 1000 mB.

Mo kaxpomy kaHany mamepeHun Cna B aHanu3aTtope UMEETCS BbIXOAHOW TOK B
AnanasoHax oT 0 go 5 MA nnbo ot 4 go 20 MA. YcTaHoBKa BbIXOAHOMO TOKa NPOn3BOaANT-
csl oTAenbHO Anga kaxaoro kaHana. HwxkHaa (0 nnbo 4 mA) n BepxHasa (5 nmbo 20 mA)
rpaHnLbl AnanasoHa BbIXOAHOro TOKa COOTBETCTBYHOT 3HAYEHUAM Hayarna u KoHua 3anpo-
rpaMMUpOBaHHOro nogananasoHa namepeHun Cna (N0 BbIXOAHOMY TOKY).

[lononHMTEeNbHO K BbIXOAHbIM TOKam B AuanasoHax oT 0 go 5 MA nubo ot 4
no 20 MA B MeHI0 aHanusaTtopa npegycMOTpeHa BO3MOXHOCTb YCTAHOBKU MO KaXXOoMy
KaHany BbixogHoro Toka ot 0 go 20 MA.

1.5.2 MNpuHumn paboTbl aHanu3atopa

B ocHoBy paboTbl aHanu3aTopa MofnoXeH NOTEHUNOMETPUYECKUA MEeTOoL nsMmepe-
HUSA aKTUBHOCTU MOHOB HaTpus (Cna) KOHTPONMPYEMOro pacTeopa.

OneKTpoaHas cucTema npu NOrpy>KeHUU B KOHTPONMPyeMbI pacTBOp pa3BuBaeT
O[C, nnHenHo 3aBucsALLyo OT 3HadeHnsa pNa.

Curnan (3[0C) c aneKkTpogHOM CUCTEMbI M CUrHAN C AaTyMka TemnepaTypbl noaa-
l0TCA Ha M3MepuUTenbHbIN NpeobpasoBaTtesnb, coCcTosAWwmMM U3 6noka ycunutens n 6noka
npeobpasoBaTenbHOro. B 6Grnoke ycunutens curHanbl yCUnuBarTca n npeobpasyroTcs B
undcposyto hopmy 1 Yepes kabenb NoCcTynarT Ha BXxoa Grnoka npeobpasoBaTenbHOro.

M3mepeHHoe 3HaveHne J[C anekTpoaHOW CUCTEMbl B aHanu3aTope nepecyuTbl-
BaeTcs B 3Ha4YeHne Cna C y4EeTOM TemnepaTypbl KOHTPONMPYEMOro pacTBopa, T.€. BbIMNoJl-
HAEeTCA aBTOMaTtuyeckad TEepPMOKOMMeEHcauus, KoTopas KomneHcupyeT mameHexnne J[C
3NEeKTPOAHON CUCTEMDI.

1.5.3 CocTtaBHble YacTu aHanu3artopa

1.5.3.1 brnok npeobpasoBaTenbHbIN

Bnok npeobpasoBaTenbHbI NpoM3BOAMT Npeobpa3oBaHne CUrHanoB OT ANEeKTPOoa-
HOW CUCTEMbI, UHOMKALUMIO pe3ynbTaToB U3MEPEHUIN Ha 3KpaHe nHAukaTopa, npeobpaso-

BaHWe pe3ynbTaToB U3MEPEHNI B BbIXOLHOW TOK, yNpaBrieHne «CyXumMu» KOHTakTamu pe-
ne n odbmeH nHgopmauuen no nHrepency RS-485.
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Bnok npeobpasoBaTenbHbIN OCYLLECTBNAET OTOOpaxeHne pesynbTaToB M3Mepe-
HUIM C paspeLuaroLlen crnocobHOCTbIO B COOTBETCTBUM € Tabnmuen 1.11.

MNutanne 6noka npeobpasoBaTenbHOrO OCYLUECTBNSAETCA OT CeTW NepeMeHHOro
Toka 220 B, 50 'y nn6o 36 B, 50 Iy (B 3aBUCUMOCTU OT UCMOSNTHEHNS).

Tabnuuya 1.11

UHauumpyembliin EavHnuya [nanasoH PaspeliatoLasn
napameTp N3MEPEHNI MHAMKaLUK CNnocobHOCTb

MK M o1 0,0 0o 99,9 0,1
o1 100 oo 999 1

ot 1,00 no 9,99 0,01

Cra mr/gm? ot 10,0 no 99,9 0,1
ot 100 go 999 1

ot 1,00 oo 9,99 0,01

r/om3 ot 10,0 #o 99,9 0,1
ot 100 oo 999 1

pNa - oT - 9,99 no 9,99 0,01
34C mB ot — 1000 go 1000 1

Temnepatypa °C ot 0,0 80 99,9 0,1

BHewHunn Bng 6rnoka npeobpasoBaTtenbHOro (Ha npuMmepe WUTOBOro UCNOSTHEHNS)
nokasaH Ha pucyHkax 1.2 n 1.3.

Ha nepegHen naHenn 6noka npeobpa3oBaTenibHOro0 PacrnonoXeHbl:

— 9KpaH UHAMKaTopa, npefHasHayYeHHbIn Ans UHOMKAUMU U3MEPEHHbIX 3HAYEHUN
Cna, pNa, 9[0C n Temnepatypsbl, pexxumoB paboTbl aHanua3aTopa, a Takke ans paboTbl ¢
3KpaHHbIMU MEHIO;

Ay = U4
— KHOTMMKa « /O; » Ana OTKINHYEeHUNA N BKIMIOYEeHUA NoACBETKN SKpaHa MHOUKATOopPAa,

— KHOIMKM «G», «Oy AN NnepeaBMKeHus No CTPokaM MEHHO B PeXMMe KOHTPOIs U
N3MEHEHNSA NapamMeTPOB M AN UIBMEHEHUS NapaMeTPOB HACTPOMKY;

- kHonka «KAHAJl» gnsa nameHeHusa pexuma uHauvkauumn (ogHoro kaHana nubo
obounx KaHarnoB), a Takke ANnsa HeKOTopbIx onepaunn B pexume MEHIHO;

MEHIO
— KHOTMKa « BBO/ » And Bxoaa B MEHH0 (BKJ'I}O‘-IeHI/IFI pexnma KOHTpOInd U nameHe-

HUS NapameTpoB) U NOATBEPXKAEHUS BbIOPaAHHBIX NPY NPOrpaMMMpPOBaHNN BESNTUYMH N pe-
XuUmoB paboThl;

- nepekntovaTtens «CETb» ons BKkNOYEHUSA M BbIKMOYEHUS NUTaHua Groka npe-
obpasoBaTenbHOro;

- cBeToBou nHaukatop «CETby, 3eneHoro useTa, 4ns MHAnKauum BKITKOYEHUS MK-
TaHus bnoka npeobpasoBaTenbHOrO;

- cBetoBon nHgukatop «MEPEMPY3KA», kpacHoro useTta, ang MHAMKauum cocro-
SHUS Neperpyskn 3anporpaMMMPOBAHHbBIX OMana3OHOB M3MEPEeHUM WU BbIxoda U3Me-
PEHHOro 3Ha4YeHNa TeMmnepaTypbl 3a Npegensl gManasoHa.
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Ha 3agHen naHenu 6noka npeobpas3oBaTenbHOrO LWUTOBOrO UCMOSTHEHUS B COOT-
BeTCTBUM C pucyHKkoM 1.3 (Ha npumepe aHanusaTtopa ucnonHeHns MAPK-1002) u Ha
HWKHen naHenn 6roka npeobpasoBaTesibHOr0 HACTEHHOIO UCMOSIHEHNS] B COOTBETCTBUM C
pucyHkom 1.4 (Ha npumepe aHanmsatopa ucrnonHeHna MAPK-1002/1) pacnonoxeHsi:

- paBa pasbema «ATHUK A» n «AATHUK B» ana nogknoveHnsa rmgponaHenen K
6noky npeobpasoBaTenibHOMY Yepe3 Kabernb cCoeaUHUTENbHbIN;

- pasbem «TOKOBbI BbIXOO, CUTHANU3ALUA, RS-485» Anst NOAKMOYEHNS
aHanusaTtopa K BHELUHEMY YCTPOWNCTBY;

- Knemma « @ » ONS NOAKIIOYEHUS 3alMTHOro 3a3emMneHnst kK 6noky npeobpa-

30BaTeNbHOMY;
— repMeTuyHbIi KabenbHbI BBOA ceTeBoro kabens «~220 B 50 Ny 10 B-A»

nmbo «~36 B 50 Ny 10 B-A» (B 3aBUCMMOCTW OT UCNOSNTHEHNA aHanmM3aTopa).
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1.5.3.2 Mmaponaxens M-1002

BHewHun Bug rugponanenu M1-1002 nokasaH Ha pucyHke 1.5.

EmkocTb
KOHTPOMBbHOro pacteopa
Komnpeccop
K-1002
HepxaTtenb

Briok aBToMaTnyeckoro
[031poBaHus
BA1-1002

JaTtyumk
Temnepatypbl

pH-anekTpoa

HaTtpueBbin
anekTpoa

Ayerika npoToyHas

Tpy6ka NBX CT-18
@4,0x1,5; L = 1000 mm
(nodeodsiwas)

[laTynk npoBOAMMOCTM
[r-1002

Tpy6ka NBX CT-18
16,0x2,0; L = 500 mm

(cnueHas) VHavKaTop

pacxoga

PucyHok 1.5 - l'udponaHens MT1-1002
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'maopasnuyeckas cxema rugponaHenu M1-1002 npu npoBeaeHUN U3MEPEHNIN NOKa-
3aHa Ha pucyHke 1.6.

5
AHanunsnpyemas cpena 6
(BOAHBIV pacTBop) 7 8 9 10
| g o000

| A2 A3 |
' 1 2 3 4 |- _ |__ — N R A
! ! | 11 il
| | | N
| | | | | I
: \ I L S R = I
i i
! i

YcnoBHble 0603HaYeHus:

A1 — a4yeika npotoyHas; A2 — cmecuTenbHasa a4enka;

A3 — nameputenbHas s4enka;

1 — ctabunusaTop NOTOKa; 2 — PUNLTP (CUHTEMNOH); 3 — 3aXUM;

4 — xuknep; 5 — cocyq ansa nouwenavymBaloLLEro peareHTa (aMmmuaka);
6 — komnpeccop K-1002; 7 — gatymk TeMmnepartypbl;

8 — patumk nposogmmocTu [iM-1002; 9 — HaTpmneBbIN ANEKTPOL;

10 — pH-anekTpog; 11 — nHgukaTop pacxoaa.

PucyHok 1.6

AHanuanpyemas cpega (BoaHbI pacTBop) OT NpobooTOOpHMKA NOCTynaeT B S4en-
Ky MPOTOYHYHD, COCTOSILLIYIO U3:
a) ctabvnusaTopa noToka, NnpeaHasHa4YeHHoro Ans:
- cTabunmsaumm noToka W yganeHus n3bbITOYHOro KONMM4ecTBa aHanuaupye-
MOM cpeabl (BOAHOrO pacTBopa);
— MEeXaHM4YeCKON OYUCTKM aHanM3mpyemoro pacTBopa;
0) cMecuTenbHON AYenkKn, NpegHasHa4YeHHoON Ans:
— HacbILWEeHNss aHann3anpyemMon cpefbl (BOAHOrO pacTtBopa) napamun nogiena-
YMBAIOLLEro peareHTa;
— pasmelleHns gaTtymka Temnepartypsbl;
B) MU3MEPUTENBbHON AYENKN, NpeaHa3HaYeHHON Ans:
- pasmeLleHns HaTpMeBOro anekTpoaa u pH-anekTpoaa;
— NpoBedeHNa N3MepPeHun;
- WHOVKaUMW pacxoda aHanumavMpyemon cpeabl (BOQHOro pacTtBopa) B M3Mepu-
TenbHOW f4elke.
Mapbl NoaLlenayYnBaroLLEero peareHTa NnogatTCAa B CMECUTENbHYIO SYenky Angd no-
BbleHna pH aHanuMamMpyemoro pacTteopa.
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PerynupoBaHue ypoBHSA O03MPOBaHWA MNOALLENavYMBaloLLErO peareHTa npou3Bo-
ANTCS C NOMOLLbIO YCTPOMCTBA aBTOMATMYECKOro 403UPOBAHNSA, COCTOALLLENO U3:

— komnpeccopa K-1002;

— Bnoka aBToMaTu4eckoro gosnposanua bAI-1002;

— patydmka nposoaumoctn [I1-1002.

BHewHuin Bug 6noka ycunutensi nokasaH Ha pucyHke 1.7.

BHewHnn Bug 6noka aBToMatMyeckoro Ao3npoBaHus (B ganbHenwem — BALl) no-
KasaH Ha pucyHke 1.8.

Ha nepegHen naHenn BALl B cooTBETCTBMM C pUCYHKOM 1.8a pacrnonoxeHs.i:

— 9KpaH nHaukaTopa;

— KHOTMKW ynpaBrieHus;

— CBETOBblE€ MHOWKATOPSI;

— kntou-BbikntovaTens «BJIOKUPOBKA» gns orpaHuMYeHns HeCaHKUMOHMPOBAH-
HOW MaHUNyNSUMN KHOMKaMK yripaereHnsa Ha nuueson naHenu bAL.

Ha HwxHen noBepxHocTn BALl B cooTBeTCTBMM C pUCYHKOM 1.86 pacnosioxeHbl
pasbeMbl AN NOAKIYEHNS:
komnpeccopa K-1002;
Brnoka ycunutens;
Aatyuka nposogmmoctu ArM-1002;
ncTovHuka nutanua UM-1002.

BAL npon3BoauT MHAOMKAUMIO 3HAYEHUST YCTABKU pPerynnmpoBaHus B YCNOBHbIX eau-
HULUaXx.
HasHayeHue kHonok BA[l cooTBeTcTBYET Tabnuue 1.12.

Tabnuya 1.12

N3o6pakeHne H Bpems
a3HayeHne KHOMKM
KHOMKM yaepxaHus, ¢
@ ﬁ N3meHeHne 3HayeHns ycTaBku
B pexume «YCTABKA x»
PEXXUM MepekntoveHne pexnma paboTbl:
«PABOTA», «OCTAHOBKA» Bonee 0,5

nné6o «<YCTABKA x»

BkntoyeHne nmnbo
oTkntoveHne BA
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Pa3bem nutaHua un

nepegauu ,u,aHHb|X\€

Kabenb Pa3bem

/ﬁ MDN-4M
Pasbem onopHoro
anekTpoaa
Pasbem Pasbem MpoBoa
HaTpueBoro pH-anekTpoaa 3a3emMneHuns
anekTpoaa
AdaTunk
TemnepaTypbl

PucyHok 1.7 — briok ycunumerns
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OkpaH
nHaunkaTopa

Kntou-
BbIKITOHaTE b KHonkn
ynpasieHunsa

a — lNepedHsis naHersnb

Pasbem
(eunka PCI10TB) Pasbem

Ana noaknto4eHna  (posetka MDN-4F) PasbeM \
Komnpeccopa LS NOAKMIOYEHUS] (poseTka MDN-6F) Pasbem

6noka ycunutens (sunka PCr4TB)

anda nogkni4YeHnd 11151 NOMKMIOYEHNS
JaTt4ynka npoBoanMocCTu M-1002

Ar-1002

6 — Bud cHusy
PucyHok 1.8 — bnniok asmomamuyeckoz2o 0o3uposaHusi bAL-1002
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HasHauyeHune ceToBbIX MHAMKaTOpoB BA[ cooTBeTcTBYET Tabnvue 1.13.
Tabnuya 1.13

CBeToOBOM MHAUKATOP HasHadeHune LiBeT
«PABOTA» Mugukaumnsa pexuma «PABOTA»
«OCTAHOBKA» Mugnkauna pexuma « OCTAHOBKA»
«YCTABKA x» WHgukauunsa pexuma «YCTABKA y» 3 o
erneHbln
WHankauumn paboTbl HarpesaTtens,
«HAIPEB» YCTaHOBMNEHHOroO B cocyne ¢

nogwenavymnBarolimumMm peareHTom

Muankauns HeaonyCtnMoro CHUXxXeHund

«ACTOLWWEHUE
PEAFEHTA» KOHLeHTpauum nogLienaymsaroLero
peareHTa
MHankauma HapyLeHnss HopManbHOM KpacHbin
«HAPYLWWEHUE paboThbl yCTpONCTBA aBTOMATUYECKOrO
PEr'YNUPOBAHUA» 0031MpOBaHNA NapoB MoALlenaymBaloLLEro pea-
reHTa

1.5.3.3 WcToyHuk nutanus UM-1002

Cxema coeanHeHun nctodHmnka nutanunsa UM-1002 npuBeaeHa Ha pucyHke 1.9.

PoseTka PC4TB PoseTka PC4TB
CeTeBoe nuTaHme Llenb |GWG| +U P
~220B, 50Ty Kout. |31 4| 2]| 1 o o
A ] 43
o o
" KpacH. | CuH. [~ Cun. ~Kopwy.
Y \ — (BA CO CTOPOHDI
KoHt. | 5 6 1 2 3 4 Nnavkn KOHTaKTOB)
LUenb | L N -U +U

NcTtouHuk nutaHua NM-1002

PucyHok 1.9 — Cxema coeduHeHul ucmoyHuka numaxusi NM-1002

BHewHun Bug nctodHunka nutanuna UIM-1002 nokasaH Ha pucyHke 1.10.
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Kabenb ceTeBon
L=15m

MpoBoa
COeNHUNTENbHbIN
L=5wm

Pasbem
(po3eTka PC4TB)
ansa nogknoyeHns kK bA

PucyHok 1.10 — BHewHul eud ucmoyHuka numaHus UlM-1002

Kabenb ceTeBou:

S 111 = = Lo 1= = 1,5;
— KOJMMYECTBO XM U HOMUHAITbHOE CEYEHUE, MMZ ... .oooviiieeeeieeeeeeeeeeeeenn 3x0,75;
— MPEAETIBHDBIN TOK, A .ottt e et e ee e e e e e e e eerreaaaeaeaaaees 10;
— HOMUHanNbHOE HanpsKeHNe NepPeMeHHOro ToKa, B ... 220.
MpoBoa coeaMHNTENBHbIN:

11 [ Pz = (o 1Y = TR T 5;
— KOJMYECTBO WS Y HOMUHATNBHOE CEYEHMNE, MM?Z ... 2x0,75.

1.6 Mapkupoeka
1.6.1 Mapk1poBKa CcoCTaBHbIX YacTen aHanm3aTtopa cooteeTcTByeT [OCT 26828-86.
1.6.2 bnok npeobpasoBaTesibHbIN

1.6.2.1 Ha nepeagHen naHenu 6noka npeobpa3oBaTenbHOro HAHECEHO:

— HauWMeHOBaHWe aHanuMsaTopa 1 TOBapPHbIN 3HaK;

— HauMeHOBaHWe CTpaHbl-U3roToBUTENS.

1.6.2.2 Ha 3agHen naHenn 6noka npeobpasoBaTenbHOro WUTOBOMO UCMOMHEHNS U
Ha HWKHEeN NoBepxHOCTU Brioka npeobpasoBaTenlbHOr0 HAaCTEHHOrO UCMOSTHEHUS YKpen-
neHa tabnunyka, Ha KOTOPON HAHECEHbI:

— TOBapHbIN 3HAK U HAMMEHOBaHWE NPeanpPUSATUS-U3roToBUTENS;

— eOuWHbIN 3HaK obpalleHnss NPoaYKLMM Ha pbiHKE EBPa3MNCKOro 3KOHOMUYECKOro

— 3HaK yTBepXaeHus Tuna;
— HauMMeHoBaHue n ycrioBHoe 0603HavYeHne aHanmM3aTopa;

— 3aBOLCKOW HOMep aHanuasaTtopa U rof BbIMnycka;

— perncrtpaumoHHbIn Homep B ['ocynapCTBEHHOM peecTpe CpeacTB USMEPEHUM,;
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— WHTEepBan Mexagy noBepkamu;

— HOMMHarnbHOE 3HaYeHNE HaNPSHKEHUSA ANEKTPUYECKOrO NMUTaHNS;

— ycnoBHoe 0603HayeHne poda 3NEKTPUHECKOro ToKa M HOMUWHanbHas 4actoTa
NepeMeHHOro Toka;

— CUMBO « @ », 0603HaYaLWNA KNeMMY 3aLLMTHOIO 3a3eMIIEHMS.

1.6.2.3 Ha 6okoBo noBepxHoOCTU Grioka npeobpasoBaTenbHOro WMTOBOrO UCMOS-
HEHWS N Ha HWKHEN NoBepxHOCTK Bnoka npeobpasoBaTenbHOr0 HACTEHHOIO UCNONTHEHNS
yKpensreHa rapaHTunHas nnomoa.

1.6.3 M'mpgponanenp M1-1002

1.6.3.1 Ha wute rmgponaHenu ykpenneHa Tabnunyka, Ha KOTOPOW HaHeCEHb!:
TOBapHbIV 3HaK U HAMMEHOBaHWE NPeanpPUATUA-U3rOoTOBUTENS;
HanMeHoBaHue 1 ycroBHoe 0603HaveHne rmaponaHeny;
3aBOACKOWN ep rmgponaHenu n rog Bblnycka;
— CUMBOIbI «@ », 0603HavaKLWme 3aX1UM U BUHT 3aLLMUTHOrO 3a3eMrleHns.

1.6.3.2 Ha nepeaHen naHenun 65oka aBToMaTtn4eCckoro gosnposaHus (ganee bA)
HaHeCceHb!:

— TOBapHbIN 3HAK U1 HAUMEHOBaHWE NPeAnpPUSATUA-U3rOTOBUTENS;

— HaumeHoBaHue BA[;

— MapKupoBKa, yKasblBaloLwasa pyHKUMOHaNbHOe Ha3HavYeHe pasbeMoB.

1.6.3.3 Ha kopnyce BAl ykpenrneHa Tabnmyka, Ha KOTOPOWN HaHECEHbI:

— ycnoBHoe ob6o3Ha4veHne bAL;

— 3aBopgckon Homep BA[ v roa Bbinycka.

1.6.3.4 Ha nepeaHen naHenu 6noka ycunutensa HaHeCceHbI:

— TOBapHbIN 3HAK U1 HAUMEHOBaHNE NPEeANPUSATUA-U3TOTOBUTENS;

— HanmeHoBaHWe 1 YyCrioBHOe 0603HavYeHne 6rnoka yeunutens;

— MapKMpOBKa, yKasbiBatoLast (PyHKLUMOHaNbHOE Ha3HavYeHe pa3beMOoB,

1.6.3.5 Ha HmxHen noBepxHOCTK 6rioKka ycunuTenst HAaHECEH CMMBOI « @ », 000-
3HaYyalLWmMn BUHT 3aLLUTHOMO 3a3eMieHus.

1.6.3.6 Ha kopnyce uctoyHuka nutaHusa UM-1002 ykpenneHa Ttabnuyka, Ha KOToO-
PO HAaHECEHbI:

— TOBapHbIN 3HAK N HAUMEHOBaHWe NpeanpPUATUS-U3roTOBUTENS;

— HauMeHOBaHWe U ycrioBHoe 0603Ha4YeHNe NCTOYHUKA NUTaHWUS,
3aBOCKOW HOMEpP MCTOYHUKA NUTAHUSA U rof BbINyCcKa;
HOMUHAsbHbIE 3HAYEHUS1 NEePEMEHHOro (BXOASALEro) U MOCTOSHHOIO (BbIXOASA-
LLIero) HanpsXKeHus.

1.6.3.7 Ha kopnyce gatymka npoBOAMMOCTU HAHECEHDI:

— ycnoBHoe 0603Ha4YeHne gaTynka NpoBOAUMOCTH;

— 3aBO[CKOW HOMep AaTyuka NpoBOAMMOCTU U rof Bbinycka.

1.6.3.8 Ha kabene gaTtumka TemnepaTtypbl ykpenseHa Tabnmyka, Ha KOTOpoOW HaHe-
CeHbl 3aBOCKON HOMEpP U rof Bbinycka.

1.6.3.9 Ha si4einke NnpoTo4HOM yKpensieHbl Tabnunykn, Ha KOTOPbIX HAHECEHDI:

— MapKMpOBKa, yKa3sbiBatoLlas PyHKLUMOHANbHOE Ha3HavyeH e WTyuepos;

— MeCTa YCTaHOBKW 3NeKTPOoaOB.

1.6.3.10 Ha komnpeccope K-1002 ykpenneHa Tabnu4yka, Ha KOTOPOW HaHECEHbI:

— TOBapHbIN 3HAK N HAUMEHOBaHWe NPeanpUATUS-U3roToBUTENS;

— HaMMeHoBaHWe 1 yCrioBHOe 0603HaYeHne KomMnpeccopa;

— 3aBOACKOW HOMEpP KoMMpeccopa W rof Bbinycka.

1.6.3.11 Ha HwxHen noBepxHocTn koMnpeccopa K-1002 HaHeceH cumMBOon « @ »,
0603HavaloLLMN BUHT 3aLLMTHOrO 3a3eMeHNs.
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1.6.3.12 NapaHTurHaga nnomba HaHeceHa Ha:
— komnpeccop K-1002;

- BAO-1002;

— 6ok ycunutens.

1.6.4 TpaHcnopTHas MapKkMpoBKa

1.6.4.1 Ha TpaHcnopTHon Tape (KOpobke) HakrneeHa 9TUKETKa, coaepxallas
HanmeHoBaHMe N obo3HavYeHMe aHanmsaTopa, AaTy YNakoBKW, TOBapHbIN 3Hak, Tenedo-
Hbl, aApec N HaMMeHoBaHWe NpPeanpUATUA-U3roTOBUTENS.

1.6.4.2 Ha TtpaHcnopTHon Tape (Kopobke) HaHeCeHbl MaHUNYMSAUWOHHbIE 3HaKMW:
«Xpynkoe. OcTtopoxHo», «bepeub oT Bnarny», «Bepx» n «[lpegensl Temnepatypbl» No
FOCT 14192-96.

1.7 Ynakoeka

1.7.1 YnakoBka obecrneymBaeT COXpaHSEMOCTb aHanmsaTtopa npu TpaHCNopTUPO-
BaHWUU U XpaHEHWUMW.

1.7.2 Mo 3awmTe aHanMsaTopa OT KnMMaTUyYeckux hakTopoB BHELLHEN cpeabl yna-
koBka nmeet kaTteroputo KY-1 no FOCT 23170-78.

1.7.3 YnakoBka cootBeTcTBYeT TpeboBaHnsam FOCT 9.014-78 ans rpynnel nagenun lll:

— BapuaHT BpeMEeHHOW NPOTUBOKOPPO3NOHHON 3awmnTsl B3-0;

— BapuaHT BHyTPeHHen ynakosku BY-4.

1.7.4 B oTAenbHble NONMATUNEHOBLIE NAKeTbl YKNaablBatOTCA:

— 6nok npeobpasoBaTesbHbIN;

— rmgponaHens;

— WUCTOMHUK nuTaHma UM-1002;

— KOMMAEKTbI 3anacHbIX YacTewu;

— KOMMAEKTbl MOHTaXHbIX YacTew;

— KOMMAEKTbl UHCTPYMEHTA U NpUHALNEXHOCTEN;

— PYKOBOACTBO MO 3KCMyaTauun, nacnopTt 1 ynakoBovHasi BEJOMOCTb.

1.7.5 YnakoBka kabensi coegnHutenbHoro K1002.5 cootBeTcTByeT TpeboBaHUAM
FOCT 18690-2012.

1.7.6 CocTaBHble YacT aHanu3aTopa YKraablBalTCA B KAPTOHHYK KOPOOKY € no-
crneayloLen ee 3aknenkon NosIMMEPHOM NIMNKOW NEeHTOW. OnekTpoabl B cbope C KpblLKa-
mn BP49.02.204, wanbamn BP43.02.003 n konbuamun BP43.02.004 yknagbiBatoTCca B
KapTOHHble KOPOOKM NPON3BOANTENS ANEKTPOOOB.

1.7.7 CBobogHOE MPOCTPaAHCTBO B KOPOOKE 3anorfiHsaeTcsa aMOpTU3auUOHHbIM Ma-
Tepunarnom.

1.7.8 Cpok coxpaHsieMoCTn 40 nepeynakoBbiBaHUSA paBeH CPOKY Cry0bl aHanunaartopa.

1.7.9 MNepeynakoBbiBaHWE aHanu3aTopa NpoOBOAUTBLCA B criydae obHapyXeHusa ae-
GeKTOB ynakoBKM Mpyn OCMOTpax B Npouecce XpaHeHUsa Unu no UCTevyeHun cpoka coxpa-
HAEeMOCTU O nepeynakoBbIBaHUS.

1.7.10 Mo cornacoBaHWio C 3aka3yYMKOM [OMNyCcKaeTcs MPUMEHATb Apyrne BuAabl
KOHCepBaLun N YyNaKoBKMW.
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1.8 Cpedcmea usmepeHuli, UHCMpPYMeHmM U rnpuHadsiexxHocmu

Ans akcnnyatauum aHanusaTopa OOMONHUTENbHO TpebyloTcs cpeacTBa uamepe-
HWUIA, UHCTPYMEHT M NPUHAANEXHOCTU, NpeAcTaBneHHble B Tabnuue 1.14, He BxoasLwme B
KOMMNIEKT NOCTaBKN aHanu3aTopa.

Tabnuya 1.14

ONS NPUroTOBIEHNS
obpa3sLoBbIX
B6ydepHbIX pacTBOpOB
2-1o paspsga

Ha 06bem 1000 cm®

pH 1,65; 9,18.

HanmeHoBaHue TexHunueckne KonwnyecTso, HasHaueHune
cpeacTsa XapakTePUCTUKM LUT.
TepmomeTp [unanasoH nsmepeHun MpurotoBneHne
nabopaTopHblii oT MuHyc 50 go nntoc 300 °C. 1 KOHTPOSbHbIX
3aNeKTpoHHbIn JIT-300 MorpelwHocTb n3MepeHui pacTsBopoB
1 0,05 °C.
Becbl nabopaTtopHbie [nana3oH B3BelUMBaHUSA
3neKkTpoHHble B1502 o1 0,5 0o 1500 . 1
MorpelHOCTb B3BELLMBAHMSA
He Gonee + 30 mr
TepmocTtaTt [nanasoH perynuposaHus
XWOKOCTHbIN Temnepatypsbl oT nnoc 10
TXK-TC-01/26 ao nntoc 100 °C. 1
MorpelHOCTb NoAAEPXKaHUSA
Temnepartypbl He 6onee + 0,1 °C.
MepHas konba FOCT 1770-74 1000 cm® 3 MpurotoBneHne
2-1000-2 KOHTPOMbHbIX
MepHas konba FOCT 1770-74 1000 cm?, class B 1 pacTBOpoOB
nnacTtmaccoBas
Munetka 2-1-2-1 FOCT 29227-91 1 cm®, 1
norpeluHoctb + 0,01 cm®
Munetka 2-1-2-5 FOCT 29227-91 5 cm®, 1
norpetuHocTtb + 0,05 cvm?®
MuneTtka 2-2-50 FOCT 29169-91 50 cm3, 1
norpeluHoctb + 0,1 cm®
CrangapT-Tntpbl FOCT 8.135-2004, "pagyvpoBka

pH-anekTpoaa

HaTpui xnopuctblv

FOCT 4233-77, x.u.

AMMMaKk BOOHbIN

FOCT 24147-80, oc. 4. 23-5

"pagyvposka
aHanuaartopa

OumsonponunamuH (8.03646.2500), MERCK — Mo KOHLeHTpauuu
NS cuHTes3a WOHOB HaTpws,
OuatnnamumH CAS No: 109-89-7 — npuUroToBneHne
Bopa ouniieHHas OCT 34-70-953.2-88 - KOHTPOIbHbIX pac-
TBOPOB

I1pumedyaHue— [JonyckaeTca NpMMeEHeHNe Apyrux cpeacTs U3MepeHun, UMeoLLmMx

aHanormnyHble Unu nyylune XxapakrepucTtuku.
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2 NCMNOJNb30OBAHUE MO HA3HAYEHUIO

2.1 9kcnnyamayuoHHble o2paHuYyeHuUsI

2.1.1 CobntogaTb paboune ycnoBust aKcnnyataumm n TpeboBaHMa K aHanusunpye-
MOW cpefe.

2.1.2 O6eperaTb OT yaapoB 6nok npeobpasoBaTenbHbIN, 3NEKTPOAbl U rmagpona-
Henu, Tak Kak B MX KOHCTPYKLMM MCNOSb30BaHbl XPYNKMe maTepuansbl.

2.1.3 N3beratb Haxatusa KHonok Gnoka npeobpasoBatenbHoro u BAL ocTpbiMun
npegMmeTamu.

2.1.4 He ponyckaTb nsmepeHne Cna, pNa 1 Temnepatypbl B pacTBopax, coaepxa-
LWMX PTOPUCTOBOAOPOLHYIO KACIIOTY UK €e CONMu U BellecTBa, obpasyrolime ocagkm u
NMEeHKN Ha NOBEPXHOCTWU 3MEKTPOAO0B, a TakkKe 3KChnyaTaums U XpaHeHue SNeKTpoaos,
He3anoSTHEHHbIX 3M1IEKTPOSIUTOM.

BHUMAHUE: HE OOMNYCKATb XPAHEHUWE HATPUEBbLIX J3JIEKTPOOOB B
«CYXOM» BUOE, TaKk Kak 3aneKkTpoAbl NMONMHOCTLIO TEPSAOT CBOU XapaKTepUCTUKU
npu ux BbiCyluMBaHUM!

2.1.5Mpu TpaHcnopTUpoBaHUN 4YyBCTBUTESNbHAA 4YacTb HaTPUEBBLIX 3NEKTPOOO0B
A0SMKHA ObITh 3aKpbiTa 3alLMTHBIM KOSINAYKOM C pacTBOPOM HaTpus TeTpabopata (bypbl)
5 %.

2.2 Yka3zaHue mep 6e3onacHocmu

2.2.1 bnok npeobpasoBaTenbHbIN A0MKEH ObITb YCTAHOBMEH B MeCTe, He 3aTpya-
HAIOLLEM OTKIOYEHNE €ro OT CETU NUTAHUS.

2.2.2 K pabote ¢ aHanu3aTopoMm JonyckaeTcsl nepcoHarn, U3y4ymBLIUN PYKOBOLCTBO
Nno aKcnnyatauum n aencreyowme mepbl 6e3onacHocT npy pabote ¢ XMMUYECKMMN pac-
TBOpPaMu, a Takke MMeLWKnn gonyck K paboTte ¢ anekTpoyctaHoBkamu o 1000 B.

BHUMAHUE: 3AMNPELLAETCS paboTta ¢ aHanM3aTopoM MpU CHATbIX KpbILll-
Kax Kkopnyca 6noka npeobpasoBaTtenbHOro u uctoyHumka nutaima UMN-1002, a rakxke
npu oTCYyTCTBMM 3a3eMrieHus Groka npeobpa3soBaTesnibHOro U rugponaHenu!

2.2.3 DneKkTpuyeckune Lenu, OCyLLEeCTBIAIOWNE BHELIHME NOAKMNIOYEHME K pa3beMy
«TOKOBbIU BbIXO[, CUTHANU3ALUA, RS-485», OMKHbI ObiTh BbINOMHEHbI 9KPaHM-
pOBaHHbIM Kabernem nnbo NpoBogamMm, PacrnosioXXEHHbIMU B NPOBOAALLMNX KabenbHbIX Xe-
nobax nnun B kabeneroHax.

2.2.4 lpun paboTe aHanun3aTopa B Ka4ecTBe peareHTa ucnonb3yeTtcs ammuak. Mpu
HOpManbHOM MpPUMEHEHMU aHanusatopa (korgaa obecneyeH HenpepbiBHbLIN MOTOK NPO6LI
yepes AYenKy NPOTOYHYK U CBOBOAHbLIV CrMB NPOBbI N3 AYENKN NPOTOYHOWN) BblaeneHne
peareHTa B BO34yx paboyen 30Hbl OTCYyTCTBYET.

2.2.5 3anonHeHne cocyaa noAllenadnBarolLnMM peareHToOM NpoM3BOANTb B BbITSX-
HOM wkadpy. Mpn aToM crnegyeT NPUMEHATb Mepbl NPEeLOCTOPOXHOCTU U MHAMBUAOYalb-
Hble CpeacTBa 3aluTbl Npy paboTe ¢ eaKkuMK NIErKOBOCMNITaMEHSOLLMMUCS XUOKOCTAMN B
COOTBETCTBUM C TUNOBLIMM OTpacreBbIMM HOpMaMn. He gonyckaTb nonagaHue peareHTta
BHYTPb OpraHu3mMa, Ha KOXy 1 B rnasa.

2.2.6 NomeweHne, rae HaxoguTcs paboTatowasa rmgponaHens, AOSMKHO ObiTb 000-
pyZOBaHO HeMNpepbIBHO AENCTBYOLWEN NPUTOYHO-BbITSXXHOW BEHTUNALMEN.



32

2.3 [lo02zomoeka aHanu3amopa kK pabome
2.3.1 Nony4eHne aHanunsaTopa

Mpwn nonyyeHun aHanusaTopa criedyeT BCKPbITb YNakoBKY, MPOBEPUTb KOMIMIEKT-
HOCTb 1 y6eauTbCs B COXPAHHOCTU YNakoBaHHbIX U3OEeNUi.

Mocne npebbiBaHMA aHanM3aTopa Ha XONo4HOM BO34yxe HeobXoaMMO BblaepKaTtb
ero Npu KOMHaTHON TemnepaType He MeHee 2 4, Nocne Yero MoOXHO NPUCTYNUTb K Noaro-
TOBKe aHanusaTopa k paboTe.

2.3.2 lNogroToBka 6noka npeobpasoBaTenbHOro
2.3.2.1 YcraHoBka 6roka npeobpa3oBaTenbHOro

YctaHoBUTbL 610K npeobpasoBaTernbHbIN B MECTE, HE 3aTpyaHALWEM OTKIoYeHne
ero oT ceTu NUTaHus.

PacnonoxeHune n pasmep oTBepCTUi Ansa KpenneHus 6noka npeobpasoBaTenibHOro
LLIUTOBOrO UCMOSTHEHUSA B LLMTE — B COOTBETCTBMM C PUCYHKOM 2.1.

Bnok npeobpasoBaTtenbHbI aHanusaTopa LWTOBOrO WUCMOSIHEHUS YCTAHOBUTL C
BHYTPEHHEN CTOPOHbI LWMTa. Haknagky, BXOASLY B KOMMSEKT MOHTaXHbIX 4acTewn
BP49.06.000, ycTaHOBUTbL C NULIEBON CTOPOHbI LLiNTa B COOTBETCTBUM C PUCYHKOM 2.2.

[nsa kpenneHus 6noka npeobpasoBaTenibHOMO Ha WuMTe (TOMNWUHON A0 3 MM) MOX-
HO BOCMOMb30BaTbCcA BUHTaAMU M5x%8 ¢ rankamu, BXoOALWMMM B KOMMIEKT MOHTaXHbIX Yya-
cten BP49.06.000.

Pacnonoxenve 1 pasvep OTBepCTM Ans KpenneHus 6rnoka npeobpasoBaTernibHOro
HaCTEHHOIo UCMOSTHEHNS HA BEPTUKASIbHOM NMOBEPXHOCTU — B COOTBETCTBUM C PUCYHKOM 2.3.

KoHcTpykuua 6noka npeobpasoBaTenlbHOr0 HaCTEHHOrO MCMOSMIHEHUSI NO3BONdAeT
OCYLLIECTBMNATb €ro KpenneHue Ha pasfuyHbIX BepTUKalibHbIX MOBEPXHOCTHAX, MO3TOMY
KpenexHble n3genus B KOMMNMEKT NOCTaBKN HE BXOAST.

3aszemnutb kopnyc 6noka npeobpaszoBaTenbHOro MeAHbIM MPOBOAOM XKENTo-
3ereHoro LuBeTa cedeHneM He MeHee 0,75 MM2, MOAKMHYAEMbIM K KIEMME 3a3eMIeHUs.

lMoaBecTn ceTeBOe NUTaHME (B 3aBUCUMOCTM OT UCMOSMHEHUS aHanu3aTopa):

a) ~ 220 B, 50 4 ¢ nOMOLLBIO MNOAKMNIYEHUS BUMKN K LUTENCENbHOM po3eTke C 3a-
3eMNALWLMM KOHTaKTOM;

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

— MNPOBOA KpacHoro LseTa — dasa;
— MPOBO/ CMHEro LiBETa — HYMNeBOoW NPOBOS;
— MNPOBO/ XXeNTo-3eMeHOro LBeTa — 3a3eMIieHue.
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PucyHok 2.1 — PacrionoxeHue u pasmep omeepcmull 05151 KpernnieHusi
610ka npeobpazosameribHO20 WUMOB020 UCIMOIHEHUS 8 Wume

Brnok npeobpasoBaTenbHbI
LLINTOBOTO UCMOSTHEHUS

—~~Tarka M5

M5x8 LLInT ¢ oTBEPCTUSIMM

Onda KpenneHna

Haknapgka

PucyHok 2.2 — Ycmaroeka 6110ka npeobpa3ogameribHo20 WUmoeo20 UCMOTHEHUS
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PucyHok 2.3 — PacrnionoxeHue u pasmep omeepcmud 051 KpernneHusi
6110Kka rnpeobpaszosameribHO20 HaCMEeHHO20 UCMOTHEHUS

2.3.2.2 BHelwHWe nogknoyeHus broka npeobpasoBaTenbHOro

BHUMAHUE: [MoaknioyeHne BHELWHUX YCTPOMUCTB K ONoKy npeobpasoBa-
TenbHOMY NPOU3BOAUTb NPU OTKIHOYEHHOM NMUTAHMU BHELWHUX YCTPOMUCTB M Onoka
npeob6pasoBaTenbHoro!

BHewHme noagknoyeHuns Kk 6noky npeobpasoBaTenbHOMY NPOU3BOASATCH K pa3bemy
«TOKOBbIA BbIXO4, CUMHANU3ALMA, RS-485» C WCMONb3OBaHMEM PO3ETKY
PC19TB ¢ koxyxoMm, BXOAsSLLEN B KOMMNMEKT MOHTaXHbIX Yacten BP37.03.000.

[nsa BHeLWwHero noaknoyeHus Kk 6noky npeobpasoBaTenibHOMY crnenyer:

— CHATb MNacTMaccoBylo 3arnylwky ¢ pasbema «TOKOBbIA BbIXOA, CUIHA-
JIN3ALUUA, RS-485;

— pasobpatb po3eTky PC19TB B COOTBETCTBMM C PUCYHKOM 2.4 4;

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

76 5 4

12 1110 9 8
16 15 14 13
19 18 17

PoseTtka
PC19TB

KoHTakTbl

Koxyx

Manka

a — KoHcmpykuyusi pozemku 6 — Bud co cmopoHbI natiku KOHmMakmos

PucyHok 2.4 - Pozemka PC19TB ¢ KoxyxoMm
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Tabnuya 2.1
. BHeluHee
KOHT. BbixogHown curHan Llenb
NoAKnyeHne
1 Pene
2 «neperpyska»
7 McnonHuTteneHoe
KaHan A .
8 Pene YCTPOWCTBO
12 «ycTaBka»
13
3 Pene
4 «neperpyska»
16 K McnonHuTteneHoe
aHan B .
17 Pene YCTPOWCTBO
18 «yCcTaBKa»
19
5 BbixogHow KaHan A (+)
6 TOK KaHnan A (-)
9 KaHan B (+) Peructpupytoulee
6 Kanan B (-) YCTPONCTBO,
11 SG (curHanbHas 3emns) KOMMbIOTEP
14 MopT RS-485 DAT+ (JaHHble +)
15 DAT- (daHHble -)

B guanasoHe oT 4 go 20 MA BHewHsAs Harpyska Ru He OormkHa npeBbliaTb
500 Owm, B agnanasoHe ot 0 go 5 MA — 2 KOm.

3aMblkaHMe «CyxXMx» KOHTaKTOB pernie «neperpyska» u pene «ycraBka» MpOMCXo-
JUT B COOTBETCTBUU C Tabnuuen 2.2.

Cxema MOAKIIoYEeHNs BHELLHEN Harpy3ku K KoHTakTam pasbema « TOKOBbIN Bbl-
XOO» npuBeneHa Ha pucyHke 2.5.

1

Llenb KoHT. R:
Kanan A (+) 5
Kanan A, B (-) 6 E
Kanan B (+) 9 Ru

—

PucyHok 2.5 — Cxema nook/oyeHusi eHeWHel Hagpy3Ku
K koHmakmam pasbema « TOKOBbIU BbIXO4»
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Tabnuya 2.2
KoHTponupyemsblii KaHnan 3Ha4yeHune Homepa KOHTaKTOB,
napameTp KOHTPONUPYEMOTO poseTkn PC19TB,
napametpa MeXxay KOTopbiMY 3a-
MbIKaeTcs uenb
M3mepeHHoe 3HaveHne A BbIXOA4 3a npeaensbl
Cna, MKr/am® 3anporpaMmMmMpoOBaHHOIO
MN3mepeHHoe 3HayeHne AnanasoHa n3amepeHun
pNa
M3mepeHHoe 3HaveHne 1
34C, uB > |
M3mepeHHoe 3HaveHne
TemnepaTtypsl, °C
M3mepeHHoe 3HadeHne B BbIXOA 3a npeaensl
Cna, MKr/am® 3anporpaMmMmMpOBaHHOIO
N3mepeHHoe 3HayeHne AnanasoHa namepeHun
pNa
M3mepeHHoe 3HadeHne 3 I~ |
3/C, vB 4
N3mepeHHoe 3HayeHne
TemnepaTtypsl, °C
N3mepeHHoe 3HayeHne A MeEHee 3HayYeHus1 yCTaBku
Cna, MKr/gm® MIN 7 _j
8
M3mepeHHoe 3HaveHne Gonee 3Ha4YeHNs yCTaBKK
oNa MAX 12 |- ]
13
M3mepeHHoe 3HadeHne B MeHee 3Ha4YeHus1 yCTaBKu 16
Cna, MKr/am® MIN [ |
17
M3mepeHHoe 3HaveHne bonee 3HaYeHNs ycTaBku 18
pNa MAX 19 |

Mi3mMeHeHne napameTpoB YCTaBOK NPOM3BOAUTCA B COOTBETCTBUM C M. 2.6.3.
MakcumarnbHbli KOMMYyTUpYyeMbld Tok 150 MA Npy NOCTOAHHOM WU NEPEMEHHOM

HanpsxkeHun 36 B.

2.3.2.3 lNogkntoyeHre BHELLHMX YCTPOUCTB K Brioky npeobpasoBaTesibHOMY C UCMOSb-

30BaHueM bnoka krnemmv BP51.04.000

Briok knemm BP51.04.000, noctaBnsiembin No OTAENbHOW 3adBKe, NpeAcTaBieH Ha

pucyHke 2.6.

MopkntoyeHne Ornoka KnemMm OcyLecTBrnsieTcss ¢ nomolubio poseTkn PC19TB k
pasbemy «TOKOBbIU BbIXO[, CUTHAJIM3ALIUA, RS-485» Gnoka npeobpasoBartenb-

HOTO.

[MoakntoYeHnsa BHELHMX YCTPOMCTB K 610Ky KneMm Npou3BoanTb B COOTBETCTBUM C
aTukeTkom BP51.04.0003T.
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Kpblwka Kabenb

KabenbHbi BBog MGB12
4 Wwr.

PucyHok 2.6 — briok knemm BP51.04.000

PoseTtka PC19TB

2.3.3 NogrotoBka rugponaHenu
2.3.3.1 YcTaHoBKa rugponaHenu
YcTtaHoBUTL rugponaHerns B ygobHoM mecTte B6nun3n npobootbopHuka.

PacnonoxeHvne 1 pasamep OTBEPCTUN ANSA KPenieHus rugponaHeny — B COOTBET-
CTBUN C PUCYHKOM 2.7.

o
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o
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380

NOBEPXHOCTb
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PucyHok 2.7 — PacrnionoxeHue u pasmep omeepcmud 0nsi KpernneHus 2udponaHesnu

3azemnutb LWNT rngponaHernin MegHbIM NpoBOAOM XENTO-3€J1IeEHOIo LuBeTa Ce4YeHun-

em He meHee 0,75 MM?, NoAKINoYaeMbIM K 3aXKUMY « @ ».
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CoegumHutb 6nok ycunutensa ¢ 6rnokom npeobpasoBaTesibHbIM kabenem coeanHu-
TenbHbiM K1002.5, BXoasALWMM B KOMMNEKT nocTaBku, Nnbo kabenem K1002.L.

2.3.3.2 MNoarotoBka aNeKTpoa0B

MoaroToBKy K yCTaHOBKE 3SIE€KTPOAOB MPOU3BOAUTL B COOTBETCTBUM C PUCYH-
Kom 2.8.

[ns aToro:

— NOAroToBUTL HATpuUeBbIN 3anekTpod u pH-anekTpod B COOTBETCTBUM C nacrop-
TaMn Ha NpUMeHsieMble 3NeKTPOoAabl;

— YCTaHOBUTb ON1A KaXXOOro 3rekTpofa pacCTosiHME OT HWXKHEro Kpasi anekTpoja
Ao konbua BP43.02.004 npnbnmantenbHo paBHbiM 30 MM;

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

I[1pumedyaHue— PekomeHayeTcs coxpaHuTb Kpbiwkn BP49.02.203-02 ans nocneny-
tOLLIEro MCNoNb30BaHNS NPU XpaHeHUM U TPAHCNOPTUPOBaHUKN aHanu3aTopa.

onekTpon

Kpbiwka

BP49.02.204
LWanba
BP43.02.003
KonbLo
BP43.02.004
KpbiLika Avenika
BP49.02.203-02 npoToYHas

PucyHok 2.8 — [No0zomoeka K ycmaHo8Ke 351eKmpo0oo8

YCTaHOBUTb 3MEKTPOAbl B AYENKY MPOTOYHYHO B COOTBETCTBMM C PUCYHKOM 2.9 ”
3aTaHYTb Kpbiwkn BP49.02.204 ¢ nomolubto kntova BP49.02.971, Bxoadaiwero B KOMMMNEKT
NOCTaBKW.
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pH-anekTpona

HaTpueBbin
anekTpoa

KpbiLwka

BP49.02.204 Kritou

BP49.02.971

HAuenka
npoTo4yHas

PucyHok 2.9 — PacrionoxeHue Hampuegozo u pH-anekmpodos
8 sYelike npomoYHoU (MecmHbil 8ud)

MoacoeauHUTe pas3beM HaTpueBOro anektpoga k pasbemy «JNIEKTPOA pNa»
bnoka ycunutend, pasbeMm pH-anektpoga — kK pasbemy «JIEKTPOA pH» B cooTBeT-
CTBUM C pucyHkom 2.10.

MeTannu4yeckne 4yacTu pasbeMoB 3aKpbITb 3aWUTHLIMKU BTynKamu BP49.02.002.

BY-1002 snox%m\
Bnok

ycmnutens ot

3NEKTPOfL  3NEKTPOA LATHHK N
pNa pH TEMNEPATYPbI ()

BTynka
3awmTHas
BP49.02.002

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

lMocne ycTtaHOBKM HaTpMeBOro n pH-anekTpoaoB B A4ErKy NPOTOYHYIO ee Heobxo-
ANMO cpasy Xe 3anoSiHUTb aHann3npyemoun cpeaoun.
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[1ns aToro Heo6xoaANMO:

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

0) obecneunTb CBOOOAHLIN CNNB aHANM3MPyeMon cpeabl U3 rmaponaHeny;

B) OTKPbITb 3aXMM 1 1 NOAAaTb aHanNM3MpyeMylo cpeay B S4enKy NpOTOYHYHO rmapo-
naHenw;

r) 3aKkpbiTb 3aXMM 1 nocne nNosiBfeHNss aHann3npyemMon cpegbl B MHANKaTope pac-
xofa rmgponaHenu.

3axum 1

Tpy6ka MBX CT-18 o N
@BHyTp_4,0X1,5; L =1000 mm
(nodeodswas)

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

(crugHasi)
Cnus ﬂ

PucyHok 2.11 — 3anonHeHue eudponaHenu [T1-1002 aHanu3upyemou cpedou
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[lonyckaeTcs 3anonHUTL SYENKY NPOTOYHYHO UCTUNNMPOBaAHHOM BOOOW. [N 3Toro:

a) nogcoeanHnTb Tpybkm NBX CT-18 B COOTBETCTBMM C PUCYHKOM 2.12;

6) 3anMTb B EMKOCTb KOHTPOSIBHOIO pacTBopa AUCTUNNMPOBaHHYIO BOAY;

B) OTKPbITb 3aXnM 1 1 nogaTb ANCTUINNIMPOBAHHYIO BOAY B AYENKY MPOTOYHYIO M-
ponaHenu;

) 3aKpblTb 3aXMM 1 nocne nosiBIEeHUss OUCTUNNMPOBAHHOM BOAbl B UHAMKaTOpe
pacxoga ruaponaHenu.

BHUAMAHMUE: lNMpu 3anonHeHMn NPOTOYHOM SAYENKU OUCTUINIMPOBAHHOW BOAOM
UCKIMIOYNTb NEPENOJIHEHUE wHaukaTopa pacxoga, obecneyMB cBOGOAHLIA CNUB
BoAbl!

3axum 2

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

Tpy6ka NBX CT-18
@BHyTp_lG,OXZ,O; L =500 mm
(criueHas)

Cnus ﬂ

PucyHok 2.12 — 3anonHeHue audponaHenu [T1-1002 ducmunnuposaHHoU eodou
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2.3.3.3 3anuBka nofLLenavmBaroLLEero peareHTa B COCyA

BHUMAHUE: 3AMNPELLAETCA akcnnyatupoBaTtb komnpeccop K-1002 npu ot-
CYTCTBUM 3a3emrieHus!

[nsa 3anvBkM noflienaymeatowlero peareHta B cocyn rugponanenu M1-1002 cne-
ayert:

— oTcoeauHuTb TpybKy MNBX CT-18 ¢ BHyTpEHHMM AnameTpom 2,5 MM OT WTyuepa
ocHoBaHua komnpeccopa K-1002 (pucyHok 2.13a);

— 0TCOoeauHUTb NpoBof, 3a3emneHus komnpeccopa K-1002, oTkpyTmB BUHT MS5x12
OT aepxatens (pucyHok 2.136);

— 0TCcoeauHUTb pasbem kabens (posetky PC10TB) komnpeccopa K-1002 ot pasb-
ema «KOMIMPECCOP» BAL (pucyHok 2.138);

OcHoBaHune
KomMnpeccopa LLlan6a
K-1002 CcTonopHas

LTyuep BUHT
M5x12

Tpy6bka
NMBX CT-18
@BHyTp.2,5x1
MpoBoa
3a3emneHns
[epxaTtenb

/ BIOKAETOMATAYECKOFO IOSVROEARS] BE‘
Briok aBTOMaTHMyeckoro pr—

PEAFEHTA \
posvposaHusa (BA) \.-+ I . B= .

HAPYLUEHWE
PEINYNUPOBAHUA
=

HAFPEB PAEOTA OCTAHOBKA YCTABKA Y
=

c_—
& ff & B~
Pasbem \ soesocor oo

«KOMMNPECCOP» L

L]
1002

Pasbem
(posetka PC10TB)

PucyHok 2.13 — [JemoHmax komripeccopa K-1002
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— u13BreYb cocyq Ania noLllenaymBatoLLEero peareHTa (qanee — cocyn) U3 gepxartens;

— MNOMECTUTb COCYA B BbITSXKHOW LLKaQ);

— OTBEpPHYTb KPbILWKY OT ropfioBUHbI COCyaa, yaepXunsas OCHOBaHME KoMnpeccopa
K-1002 oT BpalleHusi, B COOTBETCTBUN C PUCYHKOM 2.14;

komnpeccopa K-1002
Kpbliwwka

e
OcHoBaHue — Kounpecy

lMpoBoa
3a3eMIieHmns

Kabenb
komnpeccopa K-1002

Cocyg ons
nogLiena4vsaroLlero
peareHTa (dnakoH
nrnactukoBbin 1 am®)

Pasbem kabens
komnpeccopa K-1002
(po3eTtka PC10TB)

PucyHok 2.14 — Komnipeccop K-1002

— CHSTb OCHOBaHwue komnpeccopa K-1002;
— 3anonHUTb Ccocyn noAwenayvMBalowMMm peareHTom (aMMuakoM BOOHbIM
FOCT 24147-80, oc. 4. 23-5) B konu4yecTBe 1 am3;

BHUMAHUE: PASBABUTb BABOE noawenayMBarowmun peareHT OYULLEHHON
BOAOW ANA Xxumumyeckoro aHanmsa no OCT 34-70-953.2-88, ecnu Temnepartypa
oKpyxamwlLero sosayxa Bbiwe 30 °C!

NMPEAOOCTEPEXEHUE: HE [OONYCKATb nonagaHue noAalieriauyvuBaloLwliero
peareHTa Ha OKpalweHHble NOBEePXHOCTU y3noB rugponaHenun, BAIl n 6noka npeo6-
pa3oBaTenbHOro BoO nsbexaHue nx noBpexaeHus!

— yCTaHOBUTbL OCHOBaHWe kommnpeccopa K-1002 Ha cocyn, 3aBepHyTb KPbILLKY,
obecneymB repMeTUYHOCTb COEANHEHUS;

— YCTaHOBMUTb COCYZ C noALienaynsarLLmM peareHToM B AepXaTtenb rugponaHenu;

— noAcoeavHUTb MPOBOA 3a3eMIeHNs K aepxaTtento, 3aBepHyB BUHT M5x12;

— HapgeTb Tpyoky MNBX CT-18 ¢ BHyTpPEHHUM AnameTpom 2,5 MM Ha WTyuep OCHO-
BaHnA komnpeccopa K-1002;

— npucoegnHnTb pasbem kabens (posetky PC10TB) komnpeccopa K-1002 k pasb-
emy « KOMINPECCOP» BAL.
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2.3.4 lMNMopgroTtoBka nctovHmka nutanmsa NM-1002
YcTaHoBuUTb UCTOYHUK nuTaHusa UM-1002 B mecTe, He 3aTpyaHSAOLWEM OTKIIOYEHMe
ero ot cetn nutanma 220 B, 50 Nu.

PacnonoxeHne 1 pasmep OTBEPCTUN ANSA KpenneHnsa NCTodHuka nutanus UM-1002
— B COOTBETCTBUU C pPUCYHKOM 2.15.

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

MNopBectn ceteBoe nutaHue (~ 220 B, 50 '4) ¢ NOMOLLBIO NOAKMIOYEHNSA BUITKN UC-
ToyHuka nutaHna UM-1002 k wtencenbHON po3eTKe C 3a3eMSISOLLNM KOHTaKTOM.
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PucyHok 2.15 — PacrnionoxeHue u pasmep omeepcmuli 0715l KpenneHus
ucmoyYHuka numanus UrN-1002

2.3.5 NogrotoBka ycTponCcTBa 403MPOBAHUA peareHTa

Bkrtounts BALl, HaXaB KHOMKY « ».

[MpoBepuTb 3HayeHne ycTaBku. [nsa atoro HaxaTtb KHonky « PEXXUM», yaepxnsas
ee He MeHee 1 c. Ha akpaHe nHavkaTopa BAL nosABUTCHA 3HaYeHWe yCTaBKU peryrnvposa-
HUA B YCNOBHbIX eANHULaX.

PekomeHayemas yctaBka — 70 ef.

Bpems HenpepbiBHOM paboTbl N HWXKHSAA rpaHMua AnanasoHa U3MepeHuin ykasaHbl
B Tabnuue 2.3.

Tabnuuya 2.3

MoalenaydneatoLmnm YcTtaBka HwxHsas rpaHuua Bpewms
peareHT perynupoBaHus, | AuanasoHa uamepeHumn HenpepbIBHOW paboThbl
en. Cna, MKI/gm?® c 1 am® peareHTa, cyT
AMMUAK 70 0,30 60
120 0,14 20
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MakcumanbHOe 3HayeHue yCTaBKu Npy UCMOMb30BaHUM aMMuaka OrpaHUYeHo 3Ha-
yeHnem 120 en.

M3meHeHne 3HayYeHus ycTaBku NPOU3BOAUTCS, KHOMKaMU AP «@», Ha nepeg-
Hen naHenu BA][l yctaHOBUTL HyXHOe 3HadeHune. KHonkon « PEXXUM» nepentu B pexunm
«PABOTA» 1 Bbikntounts BA-1002.

2.4 BknroyeHue 6510ka npeobpa3zoeamesnibHO20

Ana BknyeHus 6Groka npeobpas3oBaTenbHOrO MNepeBecTn nepeknyaTesb
«CETb» Ha 6noke npeobpasoBaTenbHOM B MOMOXeHne « | », npy 3TOM JOMKEH 3aro-
peTbcsa ceeToBon nHamkatop « CETb» 3eneHoro upeta. BkntoveHne 6noka npeobpasosa-
TEeNbHOro Tak e ConpoBOXAaeTCH 3BYKOBbIM CUrHasroMm.

Ha akpaHe wuHOMKaTOpa Ha HECKOSbKO
CEeKyH[ MOSIBUTCS 3KpaH-3acTaBka B COOTBET-
CTBUWN C PUCYHKOM 2.16.

[anee aHanusaTop nepengeTr B pexum

UaMEpeHUA MAPK-1002

www.vzornn.ru

000 “B30OP”

PucyHok 2.16

2.5 kpaHbI usmepeHuli

AHanusaTtop nmeeT crnegyoLlmne 3KkpaHbl pexnmMma n3mMepeHun:

— 9KpaH pexuma MU3MepeHu OAHOro kaHana (Hanpumep, kaHana A) B COOTBET-
CTBUM C puUCyHKamun 2.17-2.19;

— 9KpaH pexuma nsmepeHni apyx kaHanos (A n B) B cooTBeTCcTBUM C pycyHKOM 2.20,
€CI1 NOAKIIOYEHbI ABE MMapornaHenu.

INpumed4yaHuUue— YicneHHble 3Ha4YeHss NapaMeTpoB Ha pUCyHKax 2.17-2.20 moryT
ObITb OpYrMMm.

A pNa 5.49 A CNa 24.3 mkrigm®

Cna (D.2 ™ oNa 5.98
25.0 °C 25.0 °C

PucyHok 2.17 PucyHok 2.18

[Mepexoq OT OAHOro 3KPAHHOrO MEHK K APYroMy npou3BoauTCa nocrnegoBaTesb-
HbIM HaxxaTnem KHonkn « KAHAIT».

Ha akpaHax nHanuupyoTcs Ha3BaHus KaHanos (A nnu B), namepeHHble 3HayeHus
Cna, pNa, nnn 3[1C, a Takke TemnepaTypbl.
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A Al anc =1250 s

agc 1250 MB =
B/pNa 5.98

25.0 °C o

PucyHok 2.19 PucyHok 2.20

2.6 JKpaHbI pexxuma KOHMPOJIsi U U3MeHEeHUs1 napamempoe HacmpoUKuU
2.6.1 O6wwme ceegerHuns o pabote ¢ MEHKO

KoHTponb n naMeHeHue napamMeTpoB aHanu3aTopa NPOW3BOASATCH C MOMOLLbO
3KpaHHbIX MEHHO.
Bxoa B pexum MEHIKO u3 pexunma maMepeHun npon3BoAUTCS HaKaTUEM KHOMKU

MEHIO
«

».

BBO[

AHanusaTop MMeeT TpU 3KPaHHbLIX MEHIO:

— MEHIO [A]; A MEHIO

— MEHIO [B] FPAQYMPOBKA

~ MEHIO [A] [B]. HACTPOMKA

OkpaHHoe MeHo MEHKO [A] wm NAPAMETPb!
MEHIO [B] otobpaxaeT cocTosiHue uHAMBMAOY- PEXUM: CN
anbHbIX NMapamMeTpoB KaHana B COOTBETCTBUM C TOK BI.:IXO,IJ,' 0?5 A
puCyHkom 2.21. > BbI)I(OLI, ' M

PucyHok 2.21

OkpaHHoe meHio MEHIO [A] [B] oToGpakaeT n no3BonsieT M3MeHATb nNapameTpbl
aHanusaTtopa obuune ans obomx KaHanos.
OkpaH meHio MEHIO [A] [B] B cooTBeT-

CTBUM C PUCYHKOM 2.22. A B MEHIO
BblgeneHve Heo6XxoarMOoro nyHKTa MeHHo

npon3soanTCs MapkepoM « P ». MepemelleHne Eﬁcp:gggﬂKA RS.AgE OTKN

mMapkepa « P » BBEpPX W BHWU3 MO 3KpaHy — KHOM- i

Kal\;)I/I «pﬁ» «\» P Pary 3BYK: BKnN
’ ) MO U KOHTP. CYMMbI

Mepexon OT OOHOrO 3KPAHHOIO MEHK K
Opyromy npou3BoauTCsa nocnegosaTtesibHbIM
HaxkxaTnem kHonku « KAHAI».

TEMMNEPATYPA BI: 33°C
» BbIXoa

PucyHok 2.22

[nsa Bbixoga u3 akpaHos MEHIO cnepnyet yctaHoBUTL Mapkep Ha cTpoky BbIXO[L
MEHIO

N HaXaTb KHOMKY «
y BBOA

».



a7

2.6.2 MNMopsigok Habopa uucnosBbix 3HaveHun B MEHKO [A], MEHKO [B] wun
MEHIO [A] [B]

AHanusaTop Mo3BONSET MpPU HEOOXOAMMOCTU WU3MEHSITb YUCIOBbIE 3HAYEHMST B
CTpOoKax MeHH nnbo BBOAWUTb HOBble. TO OTHOCUTCS, HanpuMmep, K pasgenam Bbibopa
nporpaMMMpyemMoro auanasoHa uaMepeHui, BBOAY 3HAYEHWI YCTaBOK M NMPOYUM.

MepemelleHne no ctpoke BreBo ocyuwectenseTcs kHonkon « KAHAT».

. MEHIO
MNepemelleHre No CTPOKe BNPaBO OCYLLECTBAETCS KHOMKOW “seog ™"

YBennyeHne nmbo ymeHbLleHNEe LUndpbl — KHOMKamu «G», «G».
[nsa BBoga nmbo N3amMeHeHNss YNCAOBOIo 3HAYEHMWS HYXKHO:
— YCTaHOBWUTb MapKep « P » Ha HY>XHYI CTPOKY;

MEHIO .
— HaXkaTb KHOMKY « ». BygeT muraTb nepas undpa;

BBO[O

KHOMNKamMmm «ﬁ», «» YCTaHOBUTb 3Ha4YeHne nepson umdpbl;
MEHIO

BBO[
KHOMKamMmun «G», «&» YCTaHOBUTb 3Ha4YeHne BTOpOI7I Ll,I/I(bpr;

HaXxaTb KHOMKY « ». BygeT muraTtb BTOpas undpa;

MEHIO
HaXaTb KHOIKY « ». YCTaHOBUTb OCTarsbHble LI,I/ICbpr.

BBO[O
lMocne ycTtaHOBKM Bcex uUndp U eauHuL, namepeHunin (korga He 6yget muraTb HM
OoflHa uundpa) HY>XHO KHOMKamMu «ﬁ», «» YCTaHOBUTb Mapkep «»» Ha ApYryt CTPOKY U
YyCTaHOBUTb, ecnn TpebyeTcs, BTOpoe 3Ha4YeHue.
lMocne ycTaHOBKM BCeX UMdpP U eauHuL, namepeHunn (korga He Oyaet muraTb Hu

oAHa umdpa) HY>KHO KHOMKamMm «ﬁ», «&» YyCTaHOBUTb Mapkep «»» Ha cTpoky BbIXOA v
MEHIO

BBO[

HaXaTb KHOIKY «

».

2.6.3 PaboTta c akpaHHbIM meHio MEHIO [A] n MEHIO [B]

» TPAOYUPOBKA — nyHKT MeHI0 npega-
Ha3HayeH Ans nepexoga B nogmeHwo MPALYWU- A FPAOYUPOBKA
POBKA (nn. 3.3.7, 3.3.8). OkpaH — B COOTBET-
CTBUWN C PUCYHKOM 2.23.

FrPAOYUPOBKA Na

rPAOYUPOBKA pH
» BbIXoa

PucyHok 2.23

> UHACTPOI?IKA — TMYHKT MEHK rpedHasHadeH Ons nepexoda B MOAMEHKO
HACTPOWKA. 3kpaH — B COOTBETCTBMM C PUCYHKOM 2.24.
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A HACTPOMKA

OWUAIMNA30H CNa

OUAMA30OH pNa

YCTABKM CNa

YCTABKMU pNa

YCPEOHEHME: 0 mMuH
» BbiXoa

PucyHok 2.24

B ctpoke YCPEOHEHWE MOXHO yCTaHOBUTb BpeEMS yCpeOHEHMUsI MoKa3aHui B
ananasoHe ot 0 Ao 9 MUH.

«OVAMA30OH CNa» — nNyHKT nogMeHto OUAMA30H CNa
npegHasHayeH And nNpocMoTpa UM U3MEHEHUS A
npegenos nporpaMMmpyemMoro guanasoHa us-
mMepeHun CNa no TOKoOBOMY BbIXody. OKpaH — B HAYANO: 0 mkr/gm3
COOTBETCTBUM C PUCYHKOM 2.25.

KOHELU.: 1000 mkr/amd

» BbIXO[

PucyHok 2.25

MO>HO YCTaHOBUTL 3HaYEHUSN:

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

— B ctpoke KOHEL — ot 1 go 9999 wmkr/gm® (mr/am3, r/om3) ¢ warom 1 mkr/am®
(mr/gm3, r/om3).

Mocne ycTaHOBKM HEOBXOOAMMbIX 3HAYEHUI YCTAaHOBUTb Mapkep «P» Ha CTPOKY
MEHIO
BBOA

AHanunsaTtop nepengeT B NOAMEHIO HACTPOWKA, 3anomMHus YCTaHOBJIEHHbIE 3Ha-
YeHus.

«OVAMA30OH pNa» - nyHKT MOAMEH0
npegHasHayYeH Ansa NpocMoTpa U WM3MEHEHUs! A ANANA3OH pNa
npenenos nporpaMMUMpyeMoro auanasoHa us-
mMepeHuit pNa no TOKOBOMY BbIXody. OKpaH

BbIXO[ n HaxaTb KHOMKY « ».

NOOMEHIO — B COOTBETCTBUMN C PUCYHKOM 2.26. »HAYAJIIO: 0.00
MOXHO YCTaHOBUTb 3HAYEHMS:
— B cTpoke HAYAIO — ot 0,00 go 99,98 KOHEL: 10.00
¢ warom 0,01;
— B cTpoke KOHEL, — ot 0,01 go 99,99 ¢ BbIXOA
warom 0,01.

PucyHok 2.26
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«YCTABKM CNa» - nyHKT NOAMEHI0

npegHasHayeH ans NpocMoTpa UM n3amMeHeHus A YCTABKU CNa
MUHUMArnbHOrO W MaKCMManbHOro 3HayYeHui
yctaBok CNa. OkpaH — B COOTBETCTBUU C pU- ) 3
CyHKoM 2.27. MIN: 0 wmkr/am
MAX: 500 m™kr/pm3
» BbIXO[

PucyHok 2.27

MO>HO YCTaHOBUTb 3HAYEHUS:

— B cTpoke MIN — o1 0 go 9998 mkr/am3 (mr/am3, r/am®) ¢ warom 1 mkr/am® (mr/ams,
r/amd);

— B cTpoke MAX — oT 1 go 9999 mkr/am3 (mr/gm3, r/am3) ¢ warom 1 mkr/om®
(mr/om3, r/gm3).

«YCTABKN pNa» - nyHKT nNogMeEHI
npegHasHayeH Ansi NpocMoTpa UM n3MeHeHust A
MWHMMANbHOIO W MaKCMManbHOro 3Ha4YeHui
ycTtaBok pNa. OkpaH — B COOTBETCTBUM C puU-

YCTABKWU pNa

CyHKOM 2.28. MIN: 0.00
MO)KHO yCTaHOBI/ITb 3HA4YEeHN4d. ]
— B cTpoke HAYATO — ot 0,00 g0 99,98 MAX: 10.00

c warom 0,01;
_ & cTpoke KOHEL| — ot 0,01 0 99,99 ¢ | > BbIXOA

warom 0,01. PucyHok 2.28

Mocne ycTaHOBKM HEOBXOAMMbIX 3HAYEHWI NPeaenoB NporpaMMMpyemblx auana-
30HOB u3mepeHuin CNa 1 pNa no TOKOBOMY BbiXo4y M MUHMMAIbHbIX U MaKCUManbHbIX

3HaYeHU YCTaBOK YCTAHOBUTb Mapkep «P» Ha cTpoky BbIXOL wn HaxaTb KHOMKY
(MEHIO

BBOA
AHanunsaTtop nepenaeT B NOAMEHIO HACTPOWKA, 3anoMHuB YCTaHOBJIEHHbIE 3Ha-
YyeHus.

» NMAPAMETPbI - nyHKT MeH0 npeaHa-
3Ha4yeH ans nepexoda B nogmeHto NAPAMETPbI.
OKpaH — B COOTBETCTBUM C PUCYHKOM 2.29.

A NMAPAMETPbI

rPAOYUPOBKU Na
ANEKTPOO Na
ANEKTPOL pH
NMPOBEPKA BbY

» BbIXO[

PucyHok 2.29



«TPAOYUPOBKWN Na» — nyHKT nogMeHo
npegHasHayeH Onsi NpocMoTpa cnucka rpagym- A ngzcmf(-)r;::(’ll/l Na
POBOK, 3aHECEHHbIX B NaMsiTb aHanuaartopa. 1 TWno

OkpaH nogmeHio «PAOYUPOBKW Na»

B COOTBETCTBMM C pUCyHKoM 2.30.

Ha akpaHe nHamumpyoTcsa:
a) HoMep rpagympoBkn oT 1 8o 4;

6) TMn rpagynpoBKM B COOTBETCTBUM C Tabnuuen 2.4,
B) AaTa nNpoBeAeHus rpagynpoBKW.
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2 TUnz2 13.08.14

3 TUm 19.11.14

4 TUN2 20.12.14
> BbIXO[

PucyHok 2.30

Tabnuya 2.4
MNogwena- pagoynpoBka
HnsaoLmm Tvn OnucaHue
peareHT
pagyvpoBKa, paccyMTaHHasa No TeopeTnyeckum (nac-
TUNO | TeopeTtuyeckas Panyvp P P (
MOPTHbIM) AaHHbIM 3M1EKTPOAOB.
[pagyupoBKa, npeAHasHayeHHass Onsa NOACTPOWKMK
TUM1 | OgHoTouYeyHas Panynp beA - A AcTP
CMELLEHMS N3MEPUTENBHOW XapakTEPUCTUKM.
AMmmnak pagyvpoBka, B KOTOPOW OMOPHbLIMU TOYKaMU ABMAOT-
cs ucxogHasa Boda ¢ gobaBneHMemM HEKOTOpPOro Konu-
TUMN2 | Tpextoye4dHass | YecTBa MOHOB HAaTpPUs U NPUrOTOBMNEHHbIE HA 3TON BO-
Ae [Ba pacTBopa C U3BECTHbIM 3HaveHMeM [ob6aBku
MOHOB HaTpus.

Mpw NpoBeaeHUN odepeaHoV rpaayMpOBKM AaHHble rpagynpoBku Ne 2 yaanstoTcs,
a napameTpbl HOBOW rpayMpOBKM 3aHOCATCSI B KOHeL, cnncka nog Ne 4.
[lns npocMoTpa NapameTpoB rpaaypoBKY, MPUMEHSIEMOW B aHanu3aTope, creayer:

— kronkamn «{, «Or» yCTaHOBUTb Mapkep « P » Ha rpagynposky Ne 4;

— HaXaTb KHOIKY «

MEHIO »
BBOA

MosiBuTCA 3KpaH napamMmeTpoB rpagynpoBkn B COOTBETCTBUN C PUCYHKOM 2.31.

Ha askpaHe uvHOMkaTopa oTobOpaXkatoTcs
3HaYeHUs NnapamMeTpbl NocneaHen rpagynpoBKu:
S — KpyTM3Ha 3NeKTPoAHO cuctembl B %

OT HOMUHAIbHOIo 3HA4YeHnA;

pHi v Ei — koopanHaTtbl nsonoteHumanb-

HOW TOYKM 3NEKTPOLHON CUCTEMDI.

A rPAOYUPOBKA 4
S = 100 %
Ei = =147 wmB
3C-10-07
a = 5.7
TUnN2
> BbIXO[ 20.12.14

PucyHok 2.31
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«QJIEKTPOL Na» - nyHKT MNOAMEHIO

npeaHasHayeH pAna npocmoTpa MapaMeTpoB A ANEKTPOLO Na

S = 100 %
HaTPMEeBOro AneKTpoaa 3KpaH B COOTBETCTBUM C Ei = -147 wmB
pUCYHKOM 2.32. 9C-10-07

a= 57

> BbIXo4 04.05.14

PucyHok 2.32

[lns BbiIxo4a M3 akpaHa B COOTBETCTBUM C PUCYHKOM 2.33 YCTAHOBUTb MapKep « P »

Ha cTpoky BbIXOL v HaxaTb KHOMKY « gggﬁ ». MNoaBnTca akpaH B COOTBETCTBUU C pu-

CYHKOM 2.29.
Ana un3MeHeHus Tuna npUMEHSEMOro
HaTPUEeBOro 3ANeKTpoaa yCTaHOBUTbL Mapkep « P »

A BbIBOP a

Ha 3Ty CTPOKY M HaxaTb KHOMKY « I!EI::J? ». Mo- » 3C-10-07 a= 57

ANINC-212 a= 57

SIBUTCS1 9KpaH B COOTBETCTBMMN C PUCYHKOM 2.33. 8480 a= 4.2
Mapkep « P » ByaeT ycTaHOBIEH Ha CTpo- o = 5.7 o

K€ C NPUMEHEHHbIM TUMOM HaTPUEBOIO 3MEKTPO-
fa. MNpu 3ameHe HaTPMEBOro 3MeKTpoda YCTaHo-
BUTb MapKep Ha CTPOKY C APYrMM TUMOM HaTpue-
BOro anekTpoda Nnbo BBECTUM 3HAYeHUE KO-
1uMeHTa a BPYYHY!IO.

PucyHok 2.33

3Ha4veHne KoapnuneHTa a MOXHO U3MEHNTb TOSTbKO MO pekoMeHaauumn Nnpon3eo-
AnTensa aHanmsartopa.

YcTaHoBneHbl cnefyowme 3HadyeHns KoaddguumeHTa a:

— 5,7 ona anektpogos 9C-10-07, 3NMNC-212Na/3;

— 4,2 pna anektpoaa 8480 B.

MEHIO
BBO[
MNosiBntca 3KpaH B COOTBETCTBUUN C PUCYHKOM 2.29 nubo 9KpaH npepnynpexageHna B cooT-

BETCTBUU C pUCYHKOM 2.34 0 HEOGXOAUMOCTU NPOBEAEHUS rPadyMpOBKN B COOTBETCTBUM
cn. 3.3.8.

[ns BbIxO4a M3 9KpaHa B COOTBETCTBUU C PUCYHKOM 2.33 HaxaTb KHOMKY « ».

A BHUMAHUE !

M3MEHUNACD a

NMPOBEOUTE
FrPAOYUPOBKY Na !

PucyHok 2.34
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«JJIEKTPOL pH» - nyHKT nogmeHto SNEKTPOM, pH
npegHasHadyeH ana npocMmoTpa napamMeTpoB A S = 100 %
pH-anekTpoaa no pesynbTtaramMm nocregHen ero Ei = -35 mB
rpagynpoBKN. OKpaH — B COOTBETCTBUU C PUCYH- pHi = 7.0
kom 2.35.

» BbIXO[ 03.07.14

PucyHok 2.35

Ha akpaHe nHgukaTtopa oTobpaxkaloTcs 3Ha4YeHUs napameTpbl nocnegHen rpagyy-
POBKMU:

S — KpyTU3Ha anekTpoaHON cuctemMbl B % OT HOMUHANbHOMO 3HAYEHUS;

pHi 1 Ei — koopanHaTbl n30noTeHUManbHOM TOYKN 3NEKTPOLHON CUCTEMbI.

[lns BbIxo4a U3 9KpaHa B COOTBETCTBUN C PUCYHKOM 2.35 YCTaHOBUTb Mapkep « P »

Ha cTpoky BbIXOL n HaxaTb KHOMKY « gEgg ». NMosiBUTCS 9KpaH B COOTBETCTBUMU C pu-

CyHKOM 2.29.

«MPOBEPKA BY» — nyHKT NoAMEHI0 NpedHasHa4vyeH Ons nepexoda B CyXebHbln
pPeXuM, MCrnonb3yeMbli NPU NpoBepke nNpeobpasoBaTens B COOTBETCTBMM C TEXHUYECKMMMU
ycnosuamm TY 26.51.53-028-39232169-2020 (naeHTYHbI TY 4215-028-39232169-2010).

BHUMAHMUE: MNMpu npoBeaeHNN U3MEPEHNN 3TOT PEXUM He ucnonb3yerca!

» PEXWUM — nyHKT MeHI0 npedHasHadYeH aAnsa nepeknioyeHnsa pexmma naMmepeHunn
N MHOUKaUMM KaHana.

KHonkamm «G», «&» " «% » BbIOMPAETCS HYXXHbIA PEXUM:

e «Cna» — peXuMm M3MEepeHMr MacCoBOM KOHLEHTpauuMuM (aKkTMBHOCTW) WOHOB
HaTpus;

e «pNa» — pexum nHaMkaumm norapmdMmnYecKoro nokasatens akTMBHOCTU MOHOB
HaTpuS;

e «30C» — pexum nHamkaummn SC.

» TOK BbIXO[ — nyHKT MeH0 npegHasHayeH Ans Bbibopa gmMana3oHa BbIXOAHOMO
Toka B Aananas3oHax ot 0 go 5 MA, ot 4 go 20 mA nnéo ot 0 go 20 MA.

MEHIO
lMocnepoBaTenbHbIM HaXXaTUEM KHOMKN « BBOA » BbI6VIpaeTCFI Anana3oH BbIXOOHO-

ro TOKa.

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

» MAPOIJIb — nyHKT MeHO npegHasHa4vyeH Onsi OrpaHUYeHns 4ocTyna K U3MeHe-
HUIO NapamMeTpOoB aHanuMsaTopa.

Ecnu naponb BoikntoueH «MAPOJIb: OTKJI1», To nepexoq 3 pexnma namepeHuin B
pexum MEHHKO npoucxoant 6e3 3anpoca naponsi.

Ecnn naponb BkntoveH «MAPOJIb: BKJIl», To npyu nepexoae 13 pexuma namepe-
HUn B pexxum MEHHKO aHanusaTtop 3anpocuT BBECTU Naporib (YNCNo «12»).
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MosBUTCS 3KpaH B COOTBETCTBMM C pU- )
CyHKOM 2.36. BBEOWUTE NAPOIJlb:

PucyHok 2.36

Ha akpaHe GyaeT muraTtb nepeasi undpa, KOTopyro Heo6XoaNMO BBECTM.
Kronkamu «4, «Wr» YCTAHOBUTb 3Ha4YeHMe nepBor Umdpbl Napons «1» 1 HaxaTb

». Ha akpaHe Ha4HeT muraTtb BTOpas umdpa.

KHOIKY « MEHIO
y BBOA

KHonkamu «G», «&» YCTaHOBUTb 3Ha4YeHne BTOPOW LUNAdpbl Naponsa «2» U HaxaTb
MEHIO
BBOA
Ecnn naponb BBeAeH npaBuiibHO, MO- )
aBuTcs akpaH MEHHO. BBEAMTE NAPOIb:
Ecnn BBegeH HeBepHbIM Maposb, TO Mo-
SBUTCH 3KpaH B COOTBETCTBUWN C PUCYHKOM 2.37 U
aHanmsaTop nepenaeT B PeXUM U3MepPEHUI.

».

KHOMKY «

11

HEBEPHbINA NAPOJb !

PucyHok 2.37

» HACTPOWUKA RS-485 — NyHKT MEHIO NpeaHa3HayeH Ans HacTPONKN nHTepdeii-
ca RS-485 n npotokona o6MeHa C BHELUHUM YCTPOMCTBOM. QKpaH — B COOTBETCTBUM C

pucyHkom 2.38.

HACTPOWKA RS-485 HACTPOWKA RS-485
NMPOTOKON: B3OP MPOTOKON: ModBus RTU
ALPEC: 0 ALPEC: 001
CKOPOCTb: 192000 CKOPOCTb: 192000
OAHHbIE: 8 OAHHBIE: 8
YETHOCTb: Het (N) YETHOCTb: Hert (N)
CTONBUT: 1 CTONn BUT: 1
» BbIX0O[ » BbIX0O[

a 6

PucyHok 2.38

¢ <

M
KHonkaMu «  », « » U «
BBO[

— B cTpoke «IMPOTOKOJI» npoTokonn o6bmeHa C BHEWHUM YCTPOMCTBOM
«MoDBuUS RTU» unmn B3OP;

» MOXHO YyCTaHOBUTb:
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— B ctpoke «AOPEC:» 3HaueHne oT «1» po «247» (ans npoTtokona obmeHa
«MoDBuUS RTU») n 3HadeHue oT «0» oo «99» (anga npotokona obmeHa B3OP);

— B cTpoke « CKOPOCTb:» 3HauyeHune oT «1200» go «115200y;

— B cTpoke «<4ETHOCTb:» «HeT (N)», «YeT. (E)» unu «Heuvet. (O)»;

— B cTpoke «CTOIN BUT:» 3Ha4YeHne oT «1» nnm «2».

» 3BYK — nyHKT MeHI0 NnpegHa3HayeH ans oTKAYEeHUs B criydae HeobxoamMmocTu
3BYKOBOIO CUrHasa aBapuMHOW CUrHanusauuMm aHanusaTtopa npu npeBbllleHnun U3MepeH-
HbIM 3HayeHMem Cna MNK TemnepaTypbl NpPeaenoB 3anporpaMMMpOBaHHONO AnanasoHa
N3MepeHNn N0 TOKOBOMY BbIX0O4y.

» MO U KOHTP.CYMMbI - nyHKT MeHIO npegHasHadyeH Ans naeHTudukaumm
AaHHbIX NporpaMmMHoro obecneyeHuns: o6o3HavYeHNs1, HOMepa BEPCUN U MPOYMUX CBEAEHUN
O NporpamMMHOM obecneveHum.

MNMpume4yaHue— B uensax npegotspalleHUs HECAHKLMOHMPOBAHHbLIX HACTPOMKN U
BMeLLaTeNbCTBa, NPUBOAALLMM K UCKaXKEHUIO pe3ynbTaToB U3MEPEHUI, NpeaycMOTPEH TONbKO
NPOCMOTP AaHHbLIX MPOrpaMMHOro obecneyeHus.

» TEMMEPATYPA BI1 — nyHKT MeHI0 npedHasHadeH ans nHgukauum temnepary-
pbl BHYTpU Kopnyca 6roka npeobpasoBaTesibHOro.

2.7 MpoeedeHue usmepeHul

CocTaBHble 4YacTM aHanusaTopa AOSMKHbl OblTb NMOArOTOBMEHbLI K paboTe B COOT-
BeTCTBUK C pa3genamm 2.3.1-2.3.5.

AHanusaTop ¢ 3aBoAa-u3rotToBUTENSA NOCTABNAETCA OTrpagyMpOBaHHBIM N MOXET
ObITb cpasy 3anyLueH B paboTy.

2.7.1 KOHTpOsb 1 N3MeHeHne napaMeTpoB aHanmMsaTopa

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

— B COOTBETCTBUM NapameTpoB aHanmampyemomn cpeabl n. 1.2.5;

— B NPaBUITIbHOCTU YCTAHOBKW NMapameTpoB aHanusaTopa U pexmmoB paboTbl B
cooTBeTCcTBUM C . 2.6.

BkniounTb aHanuMsaTtop B COOTBETCTBYIOLLNA PEXUM:

e «Cna» — peXuMM M3MEepeHMr MacCOBOM KOHLEHTpauuMuM (aKkTMBHOCTW) WOHOB
HaTpus;

e «pNay» — pexum nHamkaumm norapummyeckoro nokasarens akTMBHOCTM MOHOB
HaTpus;

o «J[C» — pexum nuankaummn 3[C.

I1pumedyaHue - Npn NOSBNEHNN COMHEHUIN B NPaBUbHOCTU MOKa3aHWn aHannu3arto-
pa Npv BbINOIHEHMM U3MEPEHUI, a Takke nepen MOBEPKON NPOBECTU TEXHMUYECKoe obcnyxuBa-
HWe B COOTBETCTBUM C pa3gernom 3.
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2.7.2 lNpoBegeHne UaMepeHnin Ha NPOTOKe Npu nogadye aHanmsnpyemMmon cpebl u3
TexHonornyeckoro Tpybonposoaa

2.7.2.1 ToaroToBKa K U3MePEHUSM

CoeauHeHuns y3noBs rmaponaHen OomkHbI COOTBETCTBOBATb PUCYHKY 2.39.

2.7.2.2 MpoBefeHve n3mepeHun

MopaTb aHanuanpyemyto cpeagy OT NpobooTOOpHMKA. YCTaHOBUTL pacxon aHanm-
3npyemoi cpebl Yepes ruaponaHenu B npegenax ot 3 4o 200 am3/uy.

MCTOYHUK NUTaHnA
nM-1002

Obl U3 mexHosioeu4eckoao mpyborposoda

9

U aHanusupyemoti cpe

9

PucyHok 2.39 — CoeduHeHusi y3noe audponaHenu T1-1002 npu nposedeHuu uamepeHul
c nodaye
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BHUMAHUE: HE [OONYCKATb MEPENONIHEHUE wuHaukaTtopa pacxoAaa,
obecneynB cBOGOAHLIN CNUB aHanNM3npyemown cpeabi!

lMepexoaHbi npouecc npyu CTabunbHOM MOTOKE KOHTPONMpPYyeMOW BOAbI MPOAOI-
XaeTtca He 6onee 5 MUH.

[Mocne okoHYaHUs nepexogHoro npolecca nokasaHusa nHaukatopa BAL moryT Ko-
nebaHusa B npegenax = 5 en.

Mpn HopmanbHOW pabote BAL B siueike NPOTOYHOM OOSMKHO HabniogaTbcs npo-
XOXOeHune Ny3bIpbKOB CMEeCK BO3ayxa C nojlienadmsarowimm peareHToM. [pu oTcyTCcTBUM
ny3blpbKOB cnegyeT obpatutbes K n. 2.11.

Mpy nocTeneHHOM WUCTOLLEHUWN MOALLenayYnBaroLLero peareHTa — aMMuaka BKIHO-
YaeTcsl ero NoAorpeB. OTO NO3BOSISET MCMNONb30BaTh NOALLENAYNBAOLWLNN peareHT npak-
Tnyeckn Ha 100 %.

Mpun BknoveHun ceetoBbiXx MHAnkaTopoB «ACTOWWMEHUE PEAFEHTA», «HAPY-
WWEHUWE PEINYNMPOBAHWUA» Ha nepeaHen naHenu BAL cneagyeT obpatnteca k n. 2.11.

MpumeyaH ue - Npy npekpalleHnn Nogayn aHannsampyemMoin cpegbl ot Npo6ooTéop-
HMKa B ilYeMKN MPOTOYHOM COXPaHSIeTCs OCTaTOYHbIN 06bem BoAbl AN NpefoTBpalLeHns BbiChl-
XaHWs 3NeKTpoaoB..

2.7.3 lNpoBefeHne namMepeHnin aHanm3npyemon cpeabl orpaHmyeHHoro obvema (B
nabopaTopHbIX YyCNOBUSAX)

N3mepeHns aHannanpyemon cpebl orpaHM4eHHoro o6 bema MoryT NpoBoAUTLCS:

— C MCMNONb30BaHNEM EMKOCTU KOHTPONBHOIO pacTBopa;

— C MCNonb30BaHMEM KOMMNeKTa ans otoopa npodbl BP49.02.980, noctaBnsiemo-
ro rno OoTAEeNIbHOW 3asiBKe.

I1p ume4aHu e - lNpoBeaeHVe N3MEPEHNIA aHaNM3MPYEMOWN Cpeabl OrpaHUYeHHOro obbema
PEKOMEHYETCS [INsi PaCcTBOPOB C KOHLIEHTpaLmeli oHOB HaTpust bonee 1 mkr/am®.

BHUMAHMUE: lNpn HeoGxoaumMoCTn nNpoBeAeHUs1 U3MEPEeHN B pacTBopax C
KOHLIeHTpaumMen NoOHOB HaTpusi MmeHee 1 mkr/am® obpawate OCOBOE BHUMAHUE
Ha YMCTOTY NOCyAbl U COCTaBHbIX YacTen KOMMJieKTa Ansa otbopa npoobl!

2.7.3.1 MNpoBeaeHne n3mMepeHnit ¢ CNosb30BaHMEM EMKOCTW KOHTPOMBHOMO pacTeopa

CoegunHeHns y3rnoB rmaponaHeny AomKHbl COOTBETCTBOBATbL PUCYHKY 2.40.

3anuTb aHanuanpyemyo cpeny B eMKOCTb KOHTPOJSIbHOrO pacTBopa M OTKPbITb 3a-
XUm 2.

Bkntountb BALl. CHATb nokasaHua Yepes3 10 MUH C nHgmMkaTopa aHanmsaTtopa nmbo
BHELLIHErO YCTPOWCTBA, ECNX aHann3aTop K HEMy NOOKITHOYEH.

MuHMManbHbIN 06bEM aHanu3anpyemon cpeabl AormkeH 6biTb 200 cm® npu pacxoae
20 cm3/MUH.
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2.7.3.2 MpoBeaeHne n3MepeHuin ¢ UCNonbL30BaHMEM KOMNMekTa Ans otbopa npobbl BP49.02.980

YcTaHOBUTbL HAacoc M3 komnnekTa gns otéopa npobsl BP49.02.980 B cooTBeTCTBUM
C OOKyMeHTOM «WHCTpyKUMS-nacnopT no yCTaHOBKE M OBCAy>XUBaHWIO nepuctanbtuye-
CKOro Jo3upytoLero Hacoca cepumn B».

CoegunHeHns y3noB ruaponaHeniv AoSMKHbl COOTBETCTBOBATb PUCYHKY 2.41.

MpoMbITL KanunNap B BOAE OYMLLEHHOW AN XMMWYECKOro aHanmsa no
OCT 34-70-953.2-88 (B o6ecconeHHon BOAE C HU3KUM COAEPKaHMEM HaTpus).

[MorpyauTb Kanunnsip B CTakaH C aHanm3npyemown cpegoun 1 BKITHYUTb Hacoc.

Hacoc nossonsieT yctaHaBnusatb NoTok A0 33 cM3/MUH. MUHMManbHbIA NOTOK Npwu
npoBeaeHnn namepeHnii — 20 cM3/MuUH, onTUManbHbI NOToK — 30 cM3/MUH.

Pydykon perynartopa noTtoka yCTaHOBWUTb HYXXHbIA pacxod aHanuMsnpyemoun cpenbl.
3anonHntb Hacoc u nogkniounTb Tpybky MBX CT-18, maywyo oT Hacoca, K wWTyuepy
SAYENKN NPOTOYHOMN.

CHATb yCTaHOBMBLUMECH MOKa3aHUsA C MHAMKaTtopa aHanu3aTopa nnbo BHELUHero
YCTPOWCTBA, €CIM aHanM3aTop K HeEMY NOOKIHOYEH.

lMepen npoBeaeHMEM U3MEPEHUI APYron aHanM3MpyemMon cpebl NPOMbITb Kanun-
NSp B BOAE OYMLLEHHOW ANS1 XMMUYECKOro aHanu3a. Ecnm KoHUeHTpaumMsa NOHOB HaTpus B
aHanuaupyemom cpefe otnvyaeTcsa He boree, YeM B ABa pasa, onepauuun nNpoMbIBKA Ka-
nunnspa npy nepexoae oT OAHOM cpeapbl K APYrov MOXHO UCKITHOUUT.

lpumeyaHue- [Ona cHAKeHM pacxoda Npodbl PEKOMEHOYETCA PEXUM N3MEPEHUI C
npepbiBaHMEM MOTOKA, TaK Kak BPeEMS peakumn aHanmsatopa onpefensercsi He CTOMbKO CKOPOCTbIO
NOTOKa aHanNM3npyemMon cpeapbl Yepes S4erky NPOTOYHYIO, CKOSTbKO CKOPOCTBIO peaKkLnm areKTPOAOoB.

B aTom pexunme cHavyana ocywecTBAsgeTCs HeNpepbIBHbIA NPOTOK aHann3npyemomn
cpeabl Yepes s4eriky NPOTOYHY B TedeHre 5 MUH. 3a 3To Bpema npoucxoant obHoBne-
HUE XXMOKOCTU B iYenKe NPOTOYHOM C ANeKTpoLaMu.

[anee cnenyeT Ha 5-7 MWMH OCTaHOBUTbL MPOTOK aHaANM3NPyeMOWn cpefbl, OTKIHOUYUTb
HacocC U npekpaTuTb J03UpoBaHME MNodllenadmBarolero — HaxaTb KHorky «PEXUM» Ha
BAL (npn 3TOM gormkeH BktounTbesa ceetoBor nHamkaTop « OCTAHOBKAY).

OTO NO3BONSET AMeKkTpodaM cpearMpoBaTb Ha HOBOE 3HAYEHWEe KOHUEeHTpauum
NMOHOB HaTpus B aHanuampyemon cpefe. locrne aToro BKMOYUTbL HACOC, BKMNOYUTL JO3N-
poBaHMe aMmmuaka M yepe3 2-3 MUH CHSATb YCTAHOBMBLUMECS MOKa3aHUs C MHOuKaTopa
aHanusaTtopa NMb0o BHELLHEro yCTPOMCTBa, ECNN aHanNn3aTop K HeMy MOAKMOYEH.

2.8 3aeepweHue pabomsl ¢ aHasIU3amMopoMm

2.8.1 lNpwu kpaTKOBpPEMEHHOM NepepbiBe B paboTe cnefyer:
— nepesecTtn nepeknovarens « CETb » Ha 6noke npeobpasoBaTenbHOM B MOSO-
*eHune « O »;

— BbIKMOYNTb BALL, HaXXaB KHOMKY « . » Ha nepegHen naHenu bBAL;

— OTKNIYUTL BnoK npeobpasoBaTenbHbii U UCTOYHUK NuTaHus UIM-1002 ot cetn
nepemMeHHOro Toka (npu HeobxoanMocTK);

— PYKOBOACTBOBATbLCS yKa3aHUSIMU 3KCMslyaTauMoHHOM OKYMEHTaUMN Ha UCMNOSb-
3yeMble 9NeKTpoabl.
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2.8.2 lNpu anutenbHOM nepepbiBe B paboTe crnenyer:
— nepekpbITb Nogady aHanM3npyemon cpeapl;
— OTKMYUTL Bnok npeobpasoBaTesibHbIN U UCTOYHMK NuTaHua UIM-1002 ot cetn

nepemMeHHOro Toka,

— BblkMo4NTb BALl, HaXkaB KHOMKY « . » Ha nepegHen naHenu bAL;
— CNUTb NoALlenaymBaloLLMiA peakTUB U3 cocyaa rmaponaHenu;
— PYKOBOACTBOBATbLCA yKa3aHUAMM SKCNyaTaunoHHOM LOKYMEeHTaumMm Ha Ucnofb-

3yeMble 3M1eKTpoapb!.

2.9 SkpaHbI npedynpexdeHul

OKpaH npegynpexneHus B COOTBETCTBUN
C PUCYHKOM 2.42 NOSABUTCA MpU NpeBbILLEHUN
n3mepeHHbIM 3HadveHnem Cna BepxHero npege-
na 3anporpaMMuMpOBaHHOINo AuanasoHa u3me-
PEeHU No TOKOBOMY BbIXO4Y.

OkpaH npenynpexaeHns B COOTBETCTBUM
C pucyHkoM 2.43 nosiIBUTCA MpU MPEeBbILLEHNUM
N3MEpPEHHbIM 3HAYEHMEM TemrepaTypbl aHanwm-

3Mpyemon cpefbl BEpXHero npegena guanasoHa
N3MepeHni.

OKpaH npenynpexneHns B COOTBETCTBUM
C PUCYHKOM 2.44 NOSABUTCSH, €CIIN:

— W3MEepeHHOe 3HadeHue TemnepaTypbl
aHanusMpyemon cpefbl MpeBblllaeT BepXHUU
npegen agnanasoHa U3MepeHui;

— n3MmepeHHoe 3HadeHue pNa npesblwa-
€T BepxXHMW npegen 3anporpamMmmMupoBaHHOIo
AnanasoHa U3MepeHU No TOKOBOMY BbIXO4y.

—\CNa

A pNa 5.49

75 2 MKr
24.3 °C

PucyHok 2.42

24.3 mkr/gm®

5.98

~ |~

50.7 °C-

A CNa
pNa

PucyHok 2.43

ija— 5.98

24.3 mkr/gm3

A CNa

~ |~

—

50.7-°C-
|

PucyHok 2.44
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OKpaH npegynpexaeHus B COOTBETCTBUM
C pUCYHKOM 2.45 nosiBUTCA Mpu NpeBbILLEHUN A
namepeHHoiM 3HavyeHnem JC npepenos ava-

nasoHa U3mMepeHun. _:;Lllc/:— - 1 250 mB
PR
25.7 °C

PucyHok 2.45

OkpaH npefynpexaeHnst B COOTBETCTBUM
C PUCYHKOM 2.46 NosIBUTCS, €Cnn U3MepeHHoe
3HayeHne pNa BbIXOAMT 32 BEPXHIOK YCTaBKY.

B CNa  24.3 mkr/igm?

pNa 5.98

~ -

—A&= o
7~ | ~ 24 (] 3 C
PucyHok 2.46
OkpaH npepynpexaeHnsi B COOTBETCTBUM
C PUCYHKOM 2.47 NOSIBUTCS, €CMN: A CNa 3 9 M:;
— B kaHane A namepeHHoe 3HauyeHue Cna ppaind oA
BbIXOAUT 3@ HWKHIOK YCTaBKY; = | ~ 250 °C

— B KaHane B nsmepeHHoe 3HadeHne pNa
BbIXOAWT 3@ BEPXHIOK YCTaBKY. B p Na 5 98
—[&—

7 25.0°C

PucyHok 2.47

INNpumedyaHue - YucneHHble 3HayeHns Cna, pNa, 3[C, a Takke TemnepaTtypbl Ha
3KpaHax npeaynpexaeHuin aHanuaartopa MoryT ObITb APYrMMK.

2.10 OkpaHbI HeucnpasHocmel aHanu3amopa

Mpn nosiBNEeHMMN 3KpaHOB B COOTBETCTBUM C puUcyHkamu 2.48-2.53 cnegyet obpa-
TMTbCA K M. 2.11.
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A BHUMAHUE ! A BHUMAHMUE !
OATHUK HET CBA3U
HE NMOAOKIMOYEH ! C OATYUKOM !
PucyHok 2.48 PucyHok 2.49
A rPAOYUPOBKA pH A BHUMAHMUE !
M3MEHUIACD a
OLUMBKA TPAOYUPOBKH !
NMPOBEOUTE
BY®EP HE OIPEQOENEH ! FrPAOYUPOBKY Na!
PucyHok 2.50 PucyHok 2.51
A BHUMAHUE ! A BHUMAHMUE !
FrPAOYUPOBKA HE OLLUUBKA
COOTBETCTBYET BJTOKA
NMAPAMETPAM JJIEKTPOOA ABTOMATUYECKOIO
OO3NPOBAHUA !
NMPOBEOUTE
rPAOYUPOBKY Na !
PucyHok 2.52 PucyHok 2.53

2.11 Bo3MOXHble HeucnpasHoOCMu U MemoObl UX yCMpaHeHUs!

2.11.1 XapakTepHble HEMCNPaBHOCTU aHanM3aTopa U MeTobl UX YCTPaHeHUs npu-
BeaeHbl B Tabnuue 2.5.
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HeuncnpaBHoCTb

BeposaTHasa npuynHa

MeToabl ycTpaHeHusi

1 Bnok npeobpasoBaTtenibHbii He
BKIOYaeTcs

Bbllnu 13 cTposi ceTeBble
npeaoxpaHuTeny

n. 4 PeMOHT B 3aBOACKMX
YCNOBUAX

2 lNokasaHnsa Cna Ha Gnoke npeobpa-
30BaTefIbHOM 3HAYUTENbHO OTNMYa-
I0TCA OT NpegnonaraemMoro 3Ha4yeHus.

AHanunsaTtop He oTrpagywu-
poBaH nubo oTrpagympo-
BaH HenpaBUIIbHO

MpoBecTn rpagynpoBky no
KOHLIeHTpauun NOHOB
Hatpusg (n. 3.3.8).

Bbixog 13 cTpos
HaTPUEBOro anekTpona

3aMeHNTb HaTPUEBLIN
anekTpog (n. 2.11.4.1).
[Mocne 3ameHbl nNpoBecTU
rpagyvpoBKy MO KOHUEHTpa-
LM MOHOB HaTpms (n. 3.3.8).

Bbixog 13 cTpos
pH-anekTpoaa

3ameHuTb pH-anekTpoa

(n. 2.11.4.1). MNocne 3ameHbl
NpoBEeCTN rpagynpoBKy
pH-anekTpoga (n. 3.3.7).

3 Mpwu rpagynpoBke aHanusaTopa no
rpagyvpoBOYHBIM  pacTBoOpaMm Moka-
3aHUA aHanuMsaTopa MoyYTU He usme-
HAIOTCA NpU nogaye K anekTpoaam
rpagyvpoBOYHbLIX pPacTBOPOB C pas-
HbIM 3Ha4YeHneM Ca

HewucnpaBHoCTb ogHOro
13 3MeKTpoaoB

3amMeHuUTb arekTpoq
(n. 2.11.4). lNposecTn rpagywv
poBky (n. 3.3.7 nnn n. 3.3.8).

4 MamepeHHoe 3HauyeHune Temnepary-
pbl aHanuMavpyemon cpeabl 3Hauu-
TeNnbHO OTNMYyaeTca OT npeanonara-
€MOro 3HaYeHus

Bbixog n3 ctpoda agaTtumka
Temnepartypsbl

n. 4 PEMOHT B 3aBOJCKUX
YCroBusIX

5 lNMokasaHua aHanu3atopa HeycTomn-
YMBbI

O6pbiB B Kabene wunu oT-
CYTCTBME KOHTaKTa B pasb-
eMe kabens anekTpoga

MpoBeputb u obecneuntb
HaOEeXHbIW  KOHTaKT  unn
YyCTpaHUTbL 06pLIB B kabene

6.1 He npoucxoanT noallenaymsaHme
aHanuanpyemon cpegbl npu paboTta-
IoLemM KoMnpeccope.

6.2 3anax noallenadmBarowlero pea-
reHta (ammuaka).

6.3 BkniodeHbl cBetoamoabl BA[L
«HapyweHve perynupoBaHusa», «Wc-
TouweHne peareHTa», «Pabota» wu
«HarpeB».

MeperHyta TpybKa, coegu-
HAOWEeNn Komnpeccop C
SAYENKON NPOTOYHON

YcTpaHntb neperntb

MoBpexaeHne Tpydkn,
CoeMHAoLWEN KOMNPeccop
C A4ENKON NPOTOYHOM

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

6.4 lNokasaHusa Ha nHankaTope BA
meHee «010».

6.5 MNokasaHua Cna Ha Gnoke npeob-
pasoBaTtenbHoM 6rm3ku k 0 mMkr/gm?®

HennoTtHasa nocaaka
npobkn Ha cocyn nopuwe-
navyMBarLMM peareHToM

3aBepHyTb raky HakMaHyto

MoBpexaeHo KombLo ynmoT-
HUTENbHOE Ha npobke cocy-
[a ans ammMmuaka

n. 3.3.7. 3aMeHUTb KOrnbLO
YyNNoTHUTENbHOE Ha npobke
cocyaa Ans ammuaka

7.1 MNokasaHna Ha nHankatope BAL
meHstoTca ot 10 go 300.

7.2 3anax ammuaka.

7.3 BkntoueH ceetoamnon bA
«HapyuweHwve perynvpoBaHus»

MexaHu4eckoe noBpexae-
HWe cocyda C nogwenayu-
BalOWMM peareHToM (am-
MWAKOM).

3ameHntb cocyn (dpnakoH
nnacTukoBbii 1 om3)

8 Het npoTtoka aHanuaupyemomn cpe-
Obl yepe3 uMHOMKaATOp pacxoja, HOo
eCTb Nepenus B NepennBHOM yCTpon-
cTBe

3acopunca Xuknep s4emnku
NPOTOYHOM

n. 3.3.4. MNMpounctutb xu-
Knep s4enku npoTOYHOWN
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lNpodomkeHue mabnuubl 2.5

HeuncnpaBHoCTb

BeposiTHaga npuynHa

MeToabl ycTpaHeHus

9 MNogbem ypoBHA (nepenonHeHue)

nHaukaTopa pacxoga

SAYENKM NPOTOYHOWN

HapwueH OTTOK BOAbl W3

Ob6ecneunTtb cB0oDOOAHbI
cnuB BOAbl U3 TpybKM

MBX CT-18 Jeuyrp.16,0x2,0;

L =500 mm

MpeBbiweH

NMPOTOYHYHO

AonyCTUMBbIN
pacxof BOAbl Yepes sYenky

Ob6ecneuntb pacxon BOAbI
He 6onee 200 aom3/y

10 HeT npoTtoka aHanMaMpyemon
Yyepe3 uWHOUKaATOpP pacxoaa,

cpeabl
HeT nepenuBa B
yCTponcTBe

nepesimBHOM | HUKa

He nopaetca aHanuaupye-
Masi cpega ot npobooToop-

MNopate aHanuanpyemyo
cpeny ot npob6ooTbopHuKa

3acopunca punbTp

n. 3.3.9.2. 3ameHnTb Purnb-
TpyroLWMn MaTepmnan

2.11.2 CoobLieHna o HENCNPaBHOCTAX, BbIBOAMMbIE HA 3KpaH MHAMKaTopa Gnoka
npeobpasoBaTenbHOro, N MeToAbl NX YCTPpaHEHMA NpuBeaeHbl B Tabnumue 2.6.

Tabnuya 2.6
OKpaH BeposaTHaga npnyunHa MeToabl ycTpaHeHus
HencnpaBHOCTW BGnoka
npeobpasoBaTenbHOro
1 «BHUMAHUE! Kabenb K1002.5 nn6o K1002.L MoakntounTb Kabenb K pasbemy
OATYHUK He MOAKMNIOYEH K pasbemy «OJATYHNK A» nrim « JATHUK By

HE NOAKIMIOYEH!»

«OATUHUK A» nnu « JATUHUK B»
©noka npeobpa3oBaTesnibHOro

Onoka npeobpa3oBaTenbHOro

HeuncnpaBHoCTb kabens

Pasgen 4. PeMOHT B 3aBOgCcKux
YCNOBUSX

2 «BHUMAHMUE!
HET CBA3N C
AATHUKOM!»

Kabenb K1002.5 nu6o K1002.L
He MOAKITYEH K pasbemy
«BbIXO[» 6noka ycunurens

Mogkniounte Kabenb K pasbemy
«BbIXOL» 6noka ycunutens

HeuncnpaBHoCTb kabens

Pasgen 4. PeMOHT B 3aBOACKUX
YCOBUSX

3 «TPAOYUPOBKA
pH OLLUUBKA IPA-
AOYUPOBKWU! BY®EP
HE ONPEOENEH!»

He onpeneneHo 3Ha4eHne pH
OydepHoro pacTteopa

Bbikntountb aHanmnsaTop.
MpoBepuTb, 4TO ByhbepHbI pac-
TBOP MMEET OOHO W3 3HAYeHWUN
pH 1,65 nnun 9,18.

[MpoBepuTL aNeKkTpoabl

HewucnpaBHOCTb 0gHOro
13 aNeKkTpoaoB

3ameHuTb anekTpog (n. 2.11.4).

4 «MPOBEPbBTE
ANEKTPOAbI!»

HegocTaTtoyHbI YPOBEHb 3MEKTPOo-
nnTa B ANeKTpoAe CpaBHEHWS.

MpoBepnTb anekTpoa (LenocT-
HOCTb 9NEeKTPoOaOB W YPOBEHb
3MEKTPONNTA B 3JIEKTPOAE CpaB-
HeHus).

MpoBeputb BydepHble pacTBo-
pbl. Mocne aTtoro BHOBbL MpoBe-
CTM rpagyvpoBky pH-anektpoaa
aHanusaTopa

MoepexaeHne pH-anekTpoaa
(anekTpopa cpaBHEHWUS).

3ameHuTb anekTpog (n. 2.11.4).

5 «BHUMAHMUE!
NM3MEHUINACD a
NPOBEOUTE
rPAOYUPOBKY Na!»

3HayeHe a unu TN anekTpoaa He
coBnagaer C MapamMeTpamu Mno-
cnegHen rpagyvpoBKu

(npn BbIXOA4E M3 MNyHKTA MNOAMEHIO
«JJIEKTPO[ Nay)

n. 3.3.8. lNMpoBecTn rpagyMpoBKy
MO KOHUEHTpaLMM NOHOB HaTpus
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[NpodomkeHue mabnuubi 2.6

OkpaH BeposiTHasa npuynHa MeToab! yCTpaHeHWs
HeucnpaBHOCTM Bnoka
npeobpasoBaTenbHOro
6 «BHUMAHMUE! 3HauveHre a nnu Tvn anektpoga He|n. 3.3.8 [MpoBecTn rpagyvpoBKy
rPAOYUPOBKA coBnagaetr C napameTpamu Mo-|Mno KOHUEeHTpauun MOHOB HaTpus

HE COOTBETCTBYET |cnegHel rpagynpoBkm
NMAPAMETPAM OJJIEK-|(npn BkntodeHun 6noka npeobpaso-
TPOOA MPOBEOWUTE |BaTenbHoOro)

rPAOYWUPOBKY Na!»

7 «BHUMAHMUE! HewncnpaeHocTb B pabote BAL] Pasgen 4. PeMoHT B 3aBOOCKMX
OLUUBKA BJTOKA yCrnoBmnax
ABTOMATUYECKOIO

JO3UPOBAHUA!»

2.11.3 CoobueHnsa o6 owmnbkax, BbiIBOAUMbIE Ha 3kpaHe BAL 1 meToabl ux ycTpa-
HeHus1 NpuBeaeHbl B Tabnuue 2.7.

Tabnuya 2.7
Owmnbka BA BeposiTHasa npuynHa MeToabl ycTpaHeHus
1 «F1» Hatuuk nposognmocTun AMM-1002 |MNogknounTb gatyuk nposogumoctun Ar1-1002

He nogkntoyeH kK BAL k BAL
OaTumk nposogmumocTtun [1-1002 |Pasgen 4. PEMOHT B 3aBOACKUX YCIIOBUSAX
BbILLEN U3 CTPOS

2 «F2» Komnpeccop He nogkntodeH K BAL | MNoakntounTs Komnpeccop kK bBAL
Komnpeccop Bbllen 13 cTtposd Pasgen 4. PEeMOHT B 3aBOCKUX YCITOBUSX
3 «F3» MpeBbiweH gonyctumbli nopor no |Mpyn ogHOKpaTHOM NosABAEHUN coobLueHns o6

TemnepaType HarpesBa noAlena-|ownbke oTKIIYMTb U BKNIOYMTL BA
ymBatoLLero peareHTta (aMmmmaka) |Mpyu HEOOAHOKPATHOM MOABMNEHUM COOBLLEHUSA
00 oWwnbKe — PEMOHT B 3aBOACKUX YCITOBUSIX.
4 «F4»,«F5» |HapyweHo yHKLMOHUpOBaHUe Pasgen 4. PeMOHT B 3aBOACKMX YCIOBUSIX
nméo «F9» BAO

2.11.4 3ameHa anekTpoaoB

3ameHa 3nekTpoaoB NPON3BOANTCS B COOTBETCTBUN C PUCYHKOM 2.54.

2.11.4.1 Ina 3amMeHbl HAaTPMEBOro anekTpoga v pH-anekTpoaa:

— OTCOEOWHUTb HEUCMPABHbLIN 3NEKTPOA OT 6rioka yeunutens;

— NOAroTOBUTb UCMPaBHbIA ANEKTPO B COOTBETCTBUN C €ro NacnopTomMm;

— YCTAHOBUTb Ha WCMpaBHbIN  3AnekTpod Kpblwky BP49.02.204, wanby
BP43.02.003 un konbuo BP43.02.004 (paccTosiHMe OT HWXKHEro Kpasi arnekTpoga 4o Konbua
BP43.02.004 pormkHO 6bITb NpnbnusntensHo 30 mm);

— NoACcoeauHUTb UCMPaBHbIN ANEKTPOL K BIOKY YyCUNUTENS: HAaTPUEBLIN ANEKTPOL
K pasbemy «JIEKTPO pNa», pH-anektpog — k pazbemy «JIEKTPO[ pH»;

— 3aKpbITb METaNIMYECKYI0 YacTb pa3beMoB 3awmTHon BTynkon BP49.02.002.

2.11.4.2 [Ina 3aMeHbl 9NeKkTpoga CpaBHEHUSA:
— OTCOEOVHUTb HEMCMNPAaBHbIV ANEKTPOL CpaBHEHNA OT Boka ycunurens;
— NOAroTOBUTb UCMPABHbLIN 3IEKTPOA B COOTBETCTBUM C €ro NacrnopTom,;

— MOACOEAMHUTb UCNpaBHbI 3NeKTpos cpaBHeHUst k pa3bemy «JIJIEKTPOA
OlMNOPHbIN» 6noka ycunurens.
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LLTencenb o)
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Kpblwwka
BP49.02.204

. Konbuo
Warba ' P43.02.004

BP43.02.003 == _

&= &2

PucyHok 2.54

* MpumeHseTcs npu rpagynposke pH-anekTpoaa B cooTBeTcTBUAM C N. 3.3.7.
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3 TEXHUWYECKOE OBCITYXUBAHUE

3.1 Mepbi 6e30nacHocmu

Mepen TexHUYeckMM obCnyXMBaHNEM CrieayeT:
— MNepekpbITb NoAady aHanuamMpyemow cpeap;
— yAanuTb aHanuM3upyemyto cpeay U3 rmaponaHenu.

3.2 O6bwue ykasaHusi

3.2.1 Bce Buabl TexHn4eckoro obcnyxmBaHusa (ganee TO) AOMKHbI BbINOMHATHCA
KBanM@uULMpPOBaHHbIM ONepaTMBHbIM NEPCOHANOM, UMEKLNM A0NYyCcK K paboTe ¢ anekT-
poyctaHoBkamu o 1000 B, a Tak ke n3y4ymMBLUMM HaACTOsLLEe PYKOBOACTBO MO 3Kchnya-
Taumu 1 gencTByoLme npasuna paboTbl C XMMUYECKUMN peakTUBaMm.

3.2.2 TexHn4eckoe oBCny>kMBaHUE Ansi aHanM3aTopa, HaxXOAsLEroca B aKcnnyaTaumm,
BKMoYaeT B cebsi onepaumm HepernaMmeHTMpOBaHHOMO M perfiameHTMpoBaHHOro obCnyxmBa-
HUS.

3.2.3 B cocTtaB HepernameHtnposaHHoro TO BxoaaT:

— 9KCnslyaTauMOHHbIN yXxo[;

— coAepkaHue aHanusaTtopa B UCNpaBHOM COCTOsIHUMM (Tabnuubl 2.5-2.8);

— CBOEBpPEeMeHHasi 3aMeHa u3genuim ¢ orpaHMyYeHHbIM pecypCcoM U pacXoaHbIX Ma-
Tepuanos.

Bce oGHapyxeHHble npu HepernameHTupoBaHHoM TO HewncnpaBHOCTM B paboTe
aHanusaTtopa LOMKHbl OblTb YCTPaAHEHbl CuiaMu onepaTUBHOIO nepcoHana.

3.2.4 PernameHtnpoBaHHoe TO peanuayetca B popme nnaHoBbix TO, obbem u
NepnoanNYHOCTb KOTOPLIX NpuBeAeHbI B Tabnuue 3.1.

Tabnuya 3.1
Ne nn. HanmeHoBaHue paboThl MNepuoanyHocts TO
P3 eXeHe- |0QVH pa3|o4uH pas| exerogHo
genbHo | B 3 mec. | B 6 mec.
3.3.1 | BHeLlHNNn ocMOTp * * * +
3.3.2 | lNpoBepka GOYHKUMOHMPOBAHUSA aHanu- . . N +
3aTopa B PasnuyHbIX pexmmax paboThl
3.3.3 | HapyxHass 4nmcTka COCTaBHbIX 4acTew * + +
aHanmsartopa
3.3.4 | YucTka Xuknepa s4erkn npoTo4HOM * * * *
3.3.5 | lNpoBepka anekTponuta B 3nekTpoge * * . *
CpaBHeHUs
3.3.6 | lNpoBepka NokasaHUW No Temneparype * * * +
3.3.7 | 'papgyvpoBka pH-anekTpoaa * * + +
*%
3.3.8 | 'pagyupoBka aHanusaTopa o
Mo KOHLIEHTpaLUN NOHOB HaTPUS:
3.3.8.2 | — «TUMOy; * * + +
3.3.8.3 | —«TUM1y; * * + +
3.3.8.4 | —«TUIM2». * * + +
3.3.9 | 3ameHa pacxogHbIX MaTepuarnos:
3.3.9.1 | —noglenaynBaLLEero peareHTa; * * * +
3.3.9.2 | —dunbTpyloulero matepmana. * * * +
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lNpodomkeHue mabnuusi 3.1
Ne nn. HanmeHoBaHue paboTbl MepunogunydHocTtb TO

P3 eXeHe- |0AVH pa3|oauH pas | exxerogHo

genbHo | B 3 mec. | B 6 Mmec.

3.3.10 | 3ameHa u3genuin ¢ orpaHNYEHHbIM pe-
CypcoMm:

3.3.10.1 | — ynnOTHUTESbHLIX KONneL; * * * *
3.3.10.2 | — Tpy6ok NBX CT-18. * * * *

YcnoBHble 0603HaYeHus:

«+» = TO npoBogAT;

«*» — TO npoBOAAT Npyn HEOBXOANMOCTY;
«**» — TO npoBOOAT NpY 3aMEHE 3MEKTPOAOB.

CTaburnbHOCTb METPOSIONMYECKUX XapaKTePUCTUK aHanusaTopa nogdepxuBaeTcs
nyTem:

1 npoBeneHus rpagyupoOBKM aHanu3aTopa B COOTBETCTBUM ¢ Tabnuuen 3.1;

2 npOBEpKOW NokasaHWi Mo TEMMNepaType He pexe 0OHOro pasa B rof;

3 [OOMONTHUTENBHOIO KOHTPOSIS C MOMOLLbIO MOBEPEHHBLIX NPUBOPOB PYYHOro KOH-
TPOns aKKpeAMTOBaHHbIMK fabopaTtopusamn cTaHuuii. MeproanyHOCTb NPOBEPKU B COOT-
BETCTBMU C PEXUMHBIMU KapTaMu UNu AeNCTBYHOLUMMM HOPMaTUBHBIMM OOKYMEHTaMu Ha
06bEM M NEePUOANYHOCTb XUMUYECKOTO KOHTPOTIS.

O6HapyxeHHble npu nnaHoBoM TO gedekTbl y3rnoB M getaneun, KOTopble npwu
AanbHenWwen aKcnnyatauum aHanuaaTopa MOryT HapywuTb ero paboTocnoCcobHOCTb,
AOJTKHbI BbITb YCTPaHEHDI.

3.3 lNopsi0ok mexHuU4Yecko20 ob6cyxueaHusl
3.3.1 BHewHunn ocmoTp

Mpw NpoBeaeHUN BHELLHErO OCMOTPa aHanm3aTopa NpoBepsitoT:

— OTCYTCTBME MeXaHU4YeCKMX NOBPEXOEHWUIA COCTaBHbIX YacTein aHanuaaTopa;

— UCMPaBHOCTb Pa3beMoB, KHOMOK, COeANHUTENbHbIX kKabenei;

— COCTOSIHME NaKOKPaCOYHbIX MOKPLITUIA, NPaBUINbHOCTb U YETKOCTb MapKUPOBKW.

3.3.2 NpoBepka hpyHKUMOHMPOBAHUSA aHann3aTopa B pasfyHbIX pexunmax padoThbl

[na npoBeneHns NpoBepkn (OYHKLUMOHUPOBAHWSA aHanu3atopa B pasfuyHbiX pe-
XUmax paboTbl BKMOYAKT aHanusaTop M NpoBepsloT paboTocnocoGHOCTL  KHOMOK

MEHIO O-
«KAHAN», « ———», « 2~ », «Y» n «V»,
BBO[

PesynbTaTbl NpOBEPKM CHUTAIOT YAOBNETBOPUTENbHBIMU, ECIIN:
— noacseymBaeTcs knasuwa «CETby;

MEH o
— MPWY HaXXaTUN KHOMKM « BBOE » aHanusaTop NepexoauT U3 pexrMa u3MepeHui B

PEXUM KOHTPONSA N M3MEHEHNSA NapaMeTpPOB (BXOA B MEHIO);

— npu HaxaTtum kHonkn «KAHAJT» n3MeHsieTcs pexxumMm MHOMKauMM KaHarnoB B 3a-
BUCMMOCTM OT KONMYeCTBa NOLKITOYEHHbIX KaHanos (oauH nNnbo aBa);

— KHoMkamu ﬁ(ﬁ/», «@» OCYLLIECTBNSAETCHA NepeMeLLEHME N0 CTPOKaM MEHIO;

— KHOMKOWM «;<» OCYLLECTBNSAETCS BKMOYEHME U OTKIOYEHWE MOACBETKU 3KpaHa
nHOMKaTopa.
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3.3.3 HapyxHas yncTka cocTaBHbIX YacTen aHanusartopa

BHUMAHUE: HE OMYCKATb nonagaHua MmowLlmMX pacTBOpPOB (CpeAcTB) Ha
pa3bemMbl 6n1oka npeobpasoBaTenbHOro, 6noka ycunutensa n bA[!

BolkntiounTtb 610k npeobpasoBaTtenbHbi (nepeBecTu nepekntovatens «CETb» B
nonoxeHne « O »). OTkniounMTb 6n0OK nNpeobpasoBaTernbHbIi U UCTOYHUK MNUTAHMUSA
MIM-1002 ot ceTn nepemMeHHOro Toka.

UuncTky HapyxHOM noBepxHocTu 6noka npeobpasoBaTenbHOro, rmgponaHenu, uc-
TouHMKa nutaHma UNM-1002 B cnyvyae 3arps3HeHUs NpPouMs3BOaUTL C UCMOSb30BaAHNUEM MSTr-
KX MOIOLLMX CPeaCTB C nocnenyoLwen npoMbiBKON ANCTUNNIMPOBAHHOW BOLOW.

INNp umedyaHue-— B kayecTBe MSArkoro MOKLLErO cpeacTBa MOXHO WMCMONb30BaTb
MbINbHbIN pacTBop: 40-50 r cTpyxkun mbina no FOCT 28546-2002 pacTBopuTb B 300-400 cm? ro-
psiyen Boabl.

3.3.4 YuncTka xuknepa a4emkm npoTo4HOM

Ana yncTkm xuknepa (pucyHok 3.1) HyxHO cHATb TpybKy MNBX CT-18 Jeuyrp.2,5%x1,0
CO wTyuepa (NpM HEOH6XOANMOCTU BbIBEPHYTL LUTYLIEP) U NPOAYTb XuKnep. MoxHO npo-
YMUCTUTb €ro MeaHOn NPOBOJSIOKON NINBO 3a0CTPEHHOW AepPEBSAHHON Nano4YKON.

HAnameTp otBepcTUa xuknepa 0,75 mm.

Wryuep
SYEeNKN NPOTOYHON
C XUKNepom

Zaull B BN

a 6 (s8ud c paspe3om)
PucyHok 3.1 — LLImyuyep a4elku npomoy4Hou audponaHenu T1-1002

3.3.5 lNpoBepka anekTponuTa B 3f1eKTPoAe CpaBHEHUS

lNpoBepka YPOBHA 3N1EKTPOJiMTa B 3JN1IEKTPOAE CPaBHEHUA N OOJIMBKA 3J1EKTPOSINTA
OCYLLEeCTBIIAETCA B COOTBETCTBUM C MACNOPTOM Ha aneKTpoa.

IMpumedyaHue— 3nNekTpoa CpaBHEHMS, BXOAALLNA B KOMMNIEKT NOCTaBKN, NPUMEHS-
eTcsd Npu rpagynpoBke pH-anekTpoga B cootBeTcTBmM ¢ n. 3.3.7.
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3.3.6 lNpoBepka nokasaHuM No Temnepartype

[ns BbINOMTHEHNA NPOBEPKM NOKa3aHWW Mo TemMnepaType M3BMeYb U3 SYenkn npo-
TOYHOW [aTyuMK TemnepaTypbl U MOSTHOCTLIO NOrPy3nTb €ro B CTakaH (Hanpumep, cTakaH
H-1-5000 TC NOCT 25336-82) c BoooM KOMHATHOW TeMnepaTtypbl.

Pagom ¢ gatuumkom TemnepaTtypbl MOMeCTUTb nabopaTopHbii TEPMOMETP B COOT-
BETCTBUWN C PUCYHKOM 3.2.

JoxpaTbCa yCTaHOBMBLUMXCS NMOKasaHW Mo TemnepaTtype Ha uHamkatope 6Grioka
npeobpasoBaTtenbHOro 1 nabopaTtopHOro TepMoMeTpa.

PasHunua mexay nokasaHusiMn aHanmsatopa u nabopaTtopHOro TepMoMeTpa He
AOJKHa BbIXxoauTb 3a npegens! £ 0,3 °C.

Ecnn nokasaHus BbIXOOAT 3a YCTaAHOBMEHHbIE Mpeaenbl, aHanu3aTop NoanexuT
PEMOHTY B 3aBOCKUX YCIOBUSIX.

= —_—
TEPMOMETP

25.00

JaTtyumk
TemnepaTypbl

CTaKaH/

C BOAoOM

\

PucyHok 3.2

3.3.7 'papyvpoBka pH-anekTtpoga

3.3.7.1 YcnoBus npoBeAeHus rpagympoBKu

pagyvpoBKy aHanusaTopa crnegyeT NnpoBoAnTb Npu TemnepaType bydepHbIx pac-
TBopoB (20,0 + 5,0) °C, npu aTom TemnepaTypbl ABYX BydepHbIX pacTBOPOB HE AOSMKHbI
oTnnyatbes 6onee, yem Ha 2 °C.

3.3.7.2 MNoparoToBka K rpagyvpoBke

CoeanHeHnsa Y3110B rmaponaHenn goJjiKHbl COOTBETCTBOBATb PUCYHKY 3.3.

IMpume4daHue— CoeagnHeHune Tpybkamm NBX CT-18 cocTaBHbIX YacTen rugponaHe-
NN He BnMSIeT Ha NPoLecC rpagyupoBKy.
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3akpbITb 00a 3axnma.

N3 pasbema «NEKTPO[ OMNOPHbIV» 6noka yeunuTtens ussneyds wTencenb co-
eVMHUTENbHOro NpoBOo4a M BCTaBUTb B 3TOT pa3beM LUTENCENb 3neKTpoda CpaBHEHUS
(pycyHok 3.4), BXxogsLwwero B KOMMMEKT MOCTaBKM.

M3Bneyb 13 g4enkn NpoToYHOM JaTyuK TemnepaTypbl U pH-anekTpos.

3annBoYHOE OTBEPCTME ANEKTPOAA CPaBHEHNSI HEOBXOANMO OTKPbITb.

MpombITb pH-3nekTpoa, AaTyuk TemnepaTypbl U 3NEeKTPO CPaBHEHUSA cHavana B
ANCTUNNMPOBAHHON BoAe (mocnefoBaTenbHO B ABYX cocydax), a 3aTem B nepBomMm Oy-
depHOM pacTBope, N0 KOTOPOMY MPOBOAAT rpagyupoBKy — Hanpumep, B bydepHom pac-
TBOpe, Bocnpounssogswem 3HavyeHme pH 1,65 npu Temnepartype pacteopa (25 + 0,2) °C.

MomecTuTb anekTpodbl U AaTyMK TemnepaTtypbl B HEWUCMNONb30BaBLUMIACHA paHee
nepBbIN 6ydepHbIn pacTBop. BeiaepxaTtb anektpoabl B 6ydepHom pacteope 10 MuH.

BkntounTb aHanu3aTop 1 4oXa4aTbCA YCTaHOBUBLLMXCH MOKa3aHWUN.

Brok ycunurtens

Kabenb coegnHUTENbHbLIN
K1002.5

LLTencenb
3MeKTpoaa CpaBHEHMS

PucyHok 3.4 — lNodkntoyeHue anekmpoda cpasHeHuUs K 610Ky ycunumerisi

3.3.7.3 MNopsgok npoBefeHNs rpagy poBKM

1 Kronkon «KAHAJI» BKNIOYUTE PEXMM U3MEPEHWUA TOTO KaHamna, KOTopbln HeOb-
X0OUMO oTrpagynpoBaTh (Hanpumep, kaHan A).

2 HaxaTtb KHOnMKy « ﬁggﬁ » — nosiutca akpaH MEHIO [A].

3 YcTtaHoBUTL Mapkep «P» Ha cTpoky «FTPAOYWUPOBKA» u HaxaTb KHOMKY

« “;E';'g » — nosBnTCA 3KpaH nogmeHto MPAAYNPOBKA.
4 YCcTaHOBUTb Mapkep «P» Ha CTPOKY FPAOYUPOBKA pH
«F’PAOYUPOBKA pH» w©n HaxaTtb KHOMKy A
MEHIO
« 5500 » — MNOSIBUTCSA 3KpaH B COOTBETCTBUM C pH 17 4
pUCYHKOM 3.5. 270 mB
BY®EP 1.65
» BbIMOJIHATb
BbIXOoa 25.0 °C

PucyHok 3.5
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5 YcrtaHoBUTL Mapkep «P» Ha CTPOKY rPAOYUPOBKA pH
MEHIO A
«BbIMOJIHUTb» 1 HaxaTb KHOMKY « BBOR » —
NOABUTCA 9KPaH B COOTBETCTBUM C PUCYHKOM 3.6. pH _——
270 mB
BY®EP 1.65 02 MuH
» BbIXOA 25.0 °C
PucyHok 3.6
Ecnu 3HayeHune pH 6ydepHoro pactesopa FPALYUPOBKA pH
aBTOMATU4YECKM HE OnpeaenieHo, nosABUTCA A
9KpaH B COOTBETCTBUM C pucyHkom 3.7. Cneay-
eT O6paTV|TbCﬂ kn.2.11. OLUUBKA I-PAnyMPOBKM I

BY®EP HE OMNPEQOEJEH !

PucyHok 3.7

6 Ecnun 3HauyeHune pH BydepHoro pactesopa aBToMaTUYECKM ONPeaeneHo, NosBUT-
ca 3HadveHue pH BydepHoro pacteopa n Ha4yHeTCs 3anofiHeHue nporpecc-meTpa. lNocne
3anosiHeHUs Nporpecc-meTpa NOsIBUTCA 9KpaH B COOTBETCTBMM C PUCYHKOM 3.8.

A rPAOYUPOBKA pH

pH 1.65

276 MB
BY®EP 1.65 02 MuH

Mporpecc-meTp

» MPOAOOIIXKUTD 25.0°C

PucyHok 3.8
7 YctaHoBUTH Mapkep «P»» Ha MrPAOYUPOBKA pH
ctpoky «MPOOOMXKUTb» u HaxaTb KHOIMKY A
MEHIO
« BBOQ » — NOSIBUTCS 9KpaH B COOTBETCTBUM C pH 165
pucyHkom 3.9. -160 mB
BY®EP 9.18
BbINONMHUTb
» BbiXOa 25.0°C
PucyHok 3.9

8 Ecnu rpagympoBka no BTopomy OydepHOMy pacTBopy He TpebyeTcs, ycTaHo-

BUTb Mapkep « P » Ha cTpoky «BbIXO[O» 1 HaxaTb KHOMKY « MEHIO

» — MNOABUTCA 3KpaH B
BBOA P

COOTBETCTBUM C pucyHkoMm 3.10a.
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A ANEKTPOLO pH

S 100 %
Ei -35 mB
pHi 7.0

> BbIXO[

A 3NEKTPOA pH

vy

\

S = 100 %
Ei = -35 mB
pHi = 7.0
~
NMPOBEPLTE 3NIEKTPO ! —
~
» BbIXOA

a

6

PucyHok 3.10

lMpumedyaHue- 3kpaH B COOTBETCTBMM C pUCyHKOM 3.106 nosiBUTCA, €Cnun 3Ha4yeHus
MHOMUMpPYeMbIX NapameTpoB (S unu Ei) BbixogaT 3a gonyctumblie npeaensl. Cnegyet obpaTtntbcs

kn.2.11.

9 YcTaHOBUTL Mapkep «P» Ha CTPOKY
MEHIO

BBOO
ABUTCHA 9KpaH B COOTBETCTBUKN C pUCYyHKOM 3.11.

«BbIXO» n HaxaTb KHOMKY «

» — No-

10 YcTaHOBWUTb Mapkep «P» Ha CTPOKY

MEHKO
A 1 HaxaTb KHOMKY «
u y BBOA

3KpaH B COOTBETCTBUM C pUCYHKOM 3.12.
lMocne ycTaHOBKM AaTtbl KHOMKaMu «ﬁ»,

«» YCTaHOBUTb Mapkep «P» Ha CTPOKY
MEHIO

BBO[

» — TMNOABUTCA

BbIXO[ n HaxaTb KHOMKY «

».

COXPAHUTb ?
> OA

HET

PucyHok 3.11

A BBEOWUTE [OATY

A0.MM.IT
> _:/(I)]\:T 01.15

BbIXO[

PucyHok 3.12

pagyvpoBka no ogHomy 6ydepHOMy pacTBOpY 3aBepLUeHa.

11 Ons rpagyvpoBku no BTopoMy OydepHOMY pacTBOpy, BOCMNPOU3BOASALLEMY
3HayeHue pH 9,18 npu Temnepatype pacteopa (25 + 0,2) °C, nssneyb anekTpoabl n aat-
4YuK TemnepaTypbl M3 nepeoro BydepHoOro pacteopa u NPOMbITb UX B AUCTUNNIMPOBAHHOM

BoZe (MocnefoBaTenbHO B ABYX COCyAaXx).

3aTtem npombITb UX B OTAENBbHOM 00beme BTOporo GydepHoro pacreopa u nome-
CTUTb B HEUCNONb30BaBLUMNCA paHee BTOpon BydepHbi pacTtBop. [oxaaTbCcs ycTaHo-

BUBLLUNXCS NOKasaHUW aHanmsaTopa.
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12 Ha akpaHe B COOTBETCTBUN C PUCYH-
koM 3.10 ycTtaHOBUTb Mapkep «P»» Ha CTPOKY

«BbIMOJIHUTb» 1 HaxaTb KHOMKY « MEHIO  _
BBOA, pH —_——

noABUTCA 3KpaH B COOTBETCTBUM C PUCYH-

A rPAAYUPOBKA pH

-160 mB

kom 3.13.
Ecnu 3HaveHne pH 6ydepHoro pacteopa BY®EP 9.18 01 mwH
aBTOMaTM4yeckM He ornpeferieHo, MosABUTCS > BbIXOM 250 9C

9KpaH B COOTBETCTBUM C pucyHKoM 3.7. Cneayet
obpatntecakn. 2.11.
PucyHok 3.13

13 Ecnu 3HayeHne pH BTOporo 6ydepHoro pactesopa aBToMaTtuyecku onpeaenexo,
nosiBuTCs 3HaveHme pH GydepHoro pactBopa M HadHETCH 3arnoSfiHEHME NPOorpecc-MeTpa.
Mocne 3anonHeHna nporpecc-meTpa NOsIBUTCS 9KpaH B COOTBETCTBUM C pUcyHKoM 3.14.

A rPAOYUPOBKA pH

pH 9.19

-160 MmB
BY®EP 9.18 01 mMwuH

Mporpecc-meTp

» TMPOAOOIIKUTD 25.0°C

PucyHok 3.14

MEHIO
14 HaxaTb KHOMKY «
axa Ornky BBOA

» — NOABUTCA 3KpaH B COOTBETCTBUN C PUCYHKOM

3.10a.

15 YcTtaHoBUTL Mapkep «P» Ha cTpoky «BbIXOO» 1 HaxaTb KHOMKY « MEHIO

BBOA

» —

NoSIBUTCA 9KpaH B COOTBETCTBUU C pUcyHkom 3.11.
MEHIO

BBOA
B COOTBETCTBUM C pucyHKoM 3.12. pagympoBka no asym OydbepHbIM pacTBOpam 3aBepLUEHa.
"pagyvpoBKka BTOPOro kaHana naMepeHnin Npon3sBoaMTCa aHanorMyHbIM ob6pasom.
lMocne okoH4YyaHus rpagyvpoBkM pH-anekTpoda wu3BnevYb M3 rHesga pasbema
«OMOPHbIN ANEKTPO[» 6roka ycunuTens LUTEKep OMOPHOrO 3MieKTpoda U BCTaBUTH
Ha ero MecTo LUTeKkep COeaNHUTENBHOro nposoaa.

YcraHoBUTb Mapkep « P » Ha cTpoky [A 1 HaxaTb KHOMKY « » — NOSIBUTCS 3KPaH

3.3.8 'pagyvpoBKa aHanusaTopa no KoOHUEeHTpauum MOHOB HaTpus
3.3.8.1 OnucaHune TMNOB rpagynpoBOK

B aHanunsatope npegycMoTpeHo crieaytowme TUrbl rpagynpoBoK:

a) rpagyvpoBka «TUMO» — aTO rpagyvpoBka, napameTpbl KOTOPOW pacCyUTaHbI
Nno TeopeTnYecKkMM (MacnopTHbIM) JaHHbLIM 3NEKTPOA0B;

6) rpagyvpoBka «TUM1» — 31O ogHOTOYEYHas rpagyvpoBKa, npeaHasHadYeHHas
ANA NOACTPONKN CMELLEeHUS U3MePUTESTbHON XapaKTEePUCTUKM.

['pagyvpoBKa OCyLLIECTBNSAETCA MO O4HOMY rpadyvMpOBOYHOMY PaCTBOPY, KOHLIEHTpa-
LUMSt NOHOB HaTpUsi B KOTOPOM HaxXoaUTCA B Npedenax avanasoHa usMepeHumn aHanuaartopa.



76

[Onsa namepeHun marnblX KOHLUEHTpaUWW WOHOB HaTpUA pekoMeHAyemasi KOHLEH-
Tpauus rpagyvpoBoyHoro pacteopa oT 10 go 230 mkr/gm® (06biuHO 115 mkr/am®). Ons
N3MepeHUn Apyrmx KOHUEHTpaLMi NOHOB HATPUSt MOXXHO MCNOSb30BaTb rpagyvpoBOYHbIE
pacTBOPbI C APYron KOHLEHTpaLnen.

[aHHbIN TUN rpagyMpoBKM pPeKkoMeHOyeTCs B KadeCTBe OCHOBHOro npu paboTe c
aHanmnsaTopowm;

B) rpagyvpoBka «TUM2» — aTo TpexToyevHasa rpagympoBKka, B KOTOPOWN ONOPHbLIMU
TOYKaMn ABNAKTCH UCXOOHAs BOAA, KOTOpasi UCNomnb3yeTcs Afs NPUroToBNEHUS ApYrux
pacTBOpPOB, M MPUIrOTOBMEHHbIE HA 3TOW BOAE ABa pacTBOpa C U3BECTHbIM 3HAYeHueM
Ao6aBKM MOHOB HaTpUS.

[aHHbIN TN rpagymMpoBKM pekoMeHOyeTCa NpoBOAWUTbL Toraa, korga pabouvn pe-
CYpC 9MEeKTPOAOB B 3HAYUTENBHOM CTENEHN BblpaboTaH N KPYTMU3HA SNEKTPOLHbIX Xapak-
TEPUCTUK 3aMETHO OTnMyaeTcs OT TeopeTuyeckon. pakTuyeckas HeobxoOuMOCTb UC-
Nnosib30BaHUSA AaHHOro Tuna rpagyvpoBKM MOXET BO3HUKHYTb TOrAa, Korga namepeHHoe
3HaveHne Cna BbIXOAUT 3a Npefenbl, yCTaHOBMNeHHbIe B N. 1.3.2, 1 ogHOTOYeYHaqa rpagy-
MPOBKa He NO3BOSISIET YMEHbLUUTb MOrpeLLlHOCTb N3MEPEHUN.

IMpumeyaHue— lNpn HencnpaBHbIX ANEKTPoAax (TPewmHa B CTEKNAHHON MembpaHe,
yTeuku u T.n.) rpagyupoekon HEJIb3A BocctaHoBUTL paboTocnocobHOCTb aHanmn3artopa.

3.3.8.2 'papymposka « TUMO0»

Mpagyvposky «TUMO» pekomeHayeTcs NPUMEHATb nepes NpoBedeHUEM rpagywu-
poBkn « TUM1». [insa aToro:

a) kHonkon « KAHAJT» BKNIOUYUTL peXxnm nM3mMepeHuin Toro KaHasna, KoTopblh Heob-
X0OUMO oTrpagyupoBaTb (Hanpumep, kaHan A).

» — nosiButcs akpaH MEHIO [A].

0) HaXaTb KHOMKY « MEHIO
BBOA

B) ycTaHOBUTL Mapkep «P» Ha cTpoky «MAPAMETPbI» u HaxaTb KHOMKy
MEHIO

BBO[

r) yctaHoBuTb Mapkep «P»» Ha ctpoky «FTPAOYUPOBKWU Na» n HaxaTb KHOMKY
MEHIO

«

» — noaBuTCsa akpaH noameHto NMAPAMETPHI;

«

» — nosiButcs akpaH nogmeHio NPAAYUNPOBKA Na,;

BBO[
r) YCTaHOBUTb Mapkep « P » Ha rpagympoBky « TUMO»;
MEHIO
[) HaXaTb KHOMKY « BBOQ » — MOSIBUTCS A FPAIYMPOBKA 1
9KpaH B COOTBETCTBUM C PUCYHKOM 3.15. S = 100 %
Ei = -147 wmB
8408
o= 42

NMPUMEHWUTDb TUMO
> BbIXOo[

PucyHok 3.15

€) ycTtaHoBUTbL Mapkep «P»» Ha cTpoky MPUMEHUTDb 1 HaxaTb KHOMKY « “;:';ﬁ »,
MEHIO
3aTeM yCTaHOBUTb Mapkep «P» Ha cTpoky BbIXO[ v HaxaTb KHOMKY « BBO » — no-

aBuTCA akpaH nogmeHio «MAPAMETPbI TPAOYUPOBKW Nay.
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3.3.8.3 MpapympoBka « TUM1»
3.3.8.3.1 Ycnosusa npoBefeHUs rpagyypoBKu

"pagynpoBKy aHanusaTopa crnegyeTt NpoBOAWTL MpU TEMMNepaType OKPY>KatoLwero
Bo3ayxa oT nntoc 15 go nntoc 30 °C.

3.3.8.3.2 lNoproToBka K rpagympoBke

lMepen Havanom rpagyvpoBKN AYENKY NMPOTOYHYIO C YCTAHOBSIEHHOW B HEM 3Ji€K-
TPOAHOW CUCTEMON HEOBXOAUMO TLAaTeNbHO OTMbITb OT BO3MOXHbIX 3arpsisHeHun. [ns
3TOro obecneynTb HENPEpPbIBHLIN NPOTOK aHaNM3NpyeMon cpefbl, Ha KOTOPOW npeanona-
raeTcs aKcnryaTtauus aHanusaTopa, Yepes rugponaHens B TedeHne 1-2 CyTOK.

3artemM nponycTuTb Yepes3 MPOTOYHYK AYelnKy B TedeHne He meHee 30 MUH oun-
WweHHyto Boay. lNogaya ouunweHHon BoAbl OSMKHA OCYLWECTBAATbCA U3 €MKOCTU KOH-
TPOBbHOro pacTeBopa, YTo NO3BONUT Bonee 3KOHOMHO UCNONb30BaTb BOAY.

CoeavHeHNa y3noB rugponaHeny JOMKHbl COOTBETCTBOBATb PUCYHKY 3.16.

3aKpbITb 3aXuMm 2.

Bkntounte BAL.

Mepesectn BA[] B pexxum «OCTAHOBKA».

MpurotoBuTb 1 AM3 pacTBopa Xxnopuaa HaTpuUs C KOHLEHTpauuein MOHOB HaTpust

2pao
CNI; , Hanpumep, 23 MKr/am3, B COOTBETCTBUN C NpuUnoxeHnem b.
M3mMepuTb KOHUEHTpauuo MOHOB HATpUs B UCXOOQHOM OYMLLIEHHOM BOE, HA KOTO-

o ucx
pon rotosuncsi pacteop Cy, , MKr/am3,

CnuTb U3 éMKOCTWN KOHTPOSNbHOIrO pacTBOpa OYULLEHHYO BOAY W 3annUTb rpagynpo-
BOYHbI pacTBOp Xnopuaa HaTpus C KOHLeHTpauuein MoHoB HaTpus 23 mkr/ame® (nmubGo
pacTBOp C APYron N3BECTHOM KOHLEHTpaunen).

OTKpbITb 3aXKM 2.

Mepesectu BAL B pexxum « PABOTAN.

3.3.8.3.3 Mopsigok npoBeaeHus rpagympoBKu

1 KHonkon «KAHAIJT» BKNIOUNTb PEXMM M3MEPEHUIN TOrO KaHana, KOTopbi HEOb-
X0OUMO oTrpagyvpoBaTh (Hanpumep, kaHan A).

2 HaxaTtb KHOrMKY « “;E:}: » — nosiButcsa akpaH MEHIO [A].

3 YcrtaHoBUTb Mapkep «P» Ha cTpoky «FTPAOYWUPOBKA» u HaxaTb KHOMKY
MEHIO

BBO[

«

» — nosBuTCA aKkpaH nogmeHo MPAAYNVPOBKA.
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4 YCcTaHOBUTb Mapkep «P» Ha CTPOKY

«FPAOYUPOBKA Na» ©1 HaxaTb KHOMKY
MEHIO

BBOAO
pucyHkom 3.17.

«

» — MNOABUTCA 3KpaH B COOTBETCTBUUN C

5 YctaHoBUTL Mapkep «P» Ha CTPOKY
«TUM» («TUMMA» nnbo «TUM1O») n HaxaTb

MEHIO
KHOMKY « sson " ~ NOSIBUTCSH 3KpaH B COOTBET-

CTBUW C pUCyHKOM 3.18.

6 lMocne yctaHoBneHus nokasaHwun (opu-
€HTMPOBOYHO 4Yeped 10-15 MUH) HaxaTb KHOMKY
MEHIO

BBOO
pucyHkom 3.19.

«

» — MNOABUTCA 3KpaH B COOTBETCTBUN C

A rPAOYUPOBKA Na

TMN 1 (1 TOUYKA)

TMN 2 (3 TOYKW)

» BbIXO[

PucyHok 3.17

A rPAOYUPOBKA TuUM 1

CNa 185 ,'::;

- 50 mB

> MPOAOOITKUTb 01 muH

PucyHok 3.18

A rPAOYUPOBKA TUN 1

CNa OOOO .I:;Z

BBEAUTE 3HAYEHME
> BbIXOo[

PucyHok 3.19

7 HabpaTb TOYHOE 3HayeHne, paBHOE CyMME 3HaYeHWUI KOHLIEHTpaLMn MOHOB HaTpust

epao .
NPUroToBJIEHHOIO pacTBoOpa CNpa , MKF/,D,M3, N KOHUEeHTpaunn MOHOB HAaTpuAa B MICXOOHOWU BO-

ae, Cﬁcx, MKr/am3. HaxkaTb KHOMKY « MEHIO
a BBOO

MEHIO
8 HaxaTtb KHOMKY « —— » —
y BBO[

3KpaH B COOTBETCTBUU C pucyHkom 3.20.

NnoABUTCA

», NOSBUTCSI Mapkep « P » Ha cTpoke BbIXO/.

A ANEKTPOO Na
S = 9%

Ei = -25mB
9C-10-07
a=57

> BbIXOA

PucyHok 3.20
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9 HaxaTtb KHOMKy « ':E:f ». lNosButca COXPAHUTB ?

3KpaH B COOTBETCTBUM C pUCyHKOM 3.21. oA

» HET

NMOBTOPHbIN BBOA

PucyHok 3.21

YcTaHOBUTb Mapkep « P » Ha CTPOKY:

e 1A, ecnun TpebyeTcs COXpaHUTb NapameTpbl NPOBEAEHHOW rPaayNpPOBKY;

e HET, ecnn He TpebyeTca coxpaHuTb napamMeTpbl NMPOBEAEHHOW rpagyMpOBKU
(aHanusaTop nepengeT B peXuUM U3MEPEHUN, COXPAHUB 3HAYEeHUs npeablayLlien rpagyuy-
POBKW);

o NMOBTOPHbLIU BBO[, ecnu TpebyeTcs NOBTOPHO BBECTU 3HAYEHME (Hanpumep,
B Criydyae owmnbkM BBOAA) KOHLEHTpaLMM MOHOB HaATpPUSl Ha 9KpaHe B COOTBETCTBUU C pu-
CyHKOM 3.22.

10 HaxaTb KHOrMKY « ':E';'g ». [1losBUTCA 9KpaH B COOTBETCTBUM C PUCYHKOM 3.11.

11 T[locne YCTaHOBKM OaTbl npoBeeHnAa rpagynpoBkn yCTaHOBUTb MapKep «»»
MEHIO

BBO[

Ha cTpoky BbIXOM 1 HaxaTb KHOMKY « ».

3.3.8.4 'papyvposka « TUM2»
3.3.8.4.1 Ycrnosus npoBefeHns rpagynpoBKu

pagyvpoBKy aHanusaTopa criegyeT NpoBOAMTb MpWU TeMnepaType OKpyKaroLero
Bosayxa ot nntoc 15 go nntoc 30 °C.

PacTtBopbl OOMKHbI TOTOBUTBCA Ha OAHOW BOAE C KOHUEHTpauuenh MOHOB HaTpuA
OT 2 0o 7 MKr/gm3.

Temnepatypa rpagyuMpoOBO4YHbIX PacTBOPOB AOMkHA ©ObiITb B nNpegenax
(20 £ 5) °C, npn aTom TemnepaTtypa rpagyMpoOBOYHbLIX PAaCTBOPOB HE OOIMKHA OTNNYaTbCH
bonee, yem Ha £ 2 °C.

3.3.8.4.2 MNoaroToBka K rpagyvpoBke

MogrotoBka k rpagywpoBke «TWUIM2» aHanormyHa noarotoBke K rpagyvpoBKe
«TUM1».
N3mepaTb KOHLEHTpaunio MOHOB HaTpUs B UCXOOHOM OYULLIEHHOW BOAE, Ha KOTO-

o ucx
pOoW roTOBUIICS pacTBOp CNa , MKr/am3, He TpebyeTcs.

[nsa rpagyvpoBKM NPUroTOBUTL pPacTBOPbl C pPeKoMeHOyeMoU KOHUeHTpauuen
noHoB HaTpusa 23 mkr/am® n 230 Mkr/aM3 B COOTBETCTBUM C NpunoxeHvem b.

3annTb B eMKOCTb KOHTPONbHOro pacTteopa 1,0 oM ncxoaHow BoAbl, HA KOTOPOW
roTOBUSTUCb FPagyMpPOBOYHbIE PACTBOPSI.



81

3.3.8.4.3 Mopsaok NnpoBeaeHNs rpasynpoBKu

1 KHonkon «KAHAIJIT» BKMOYMTb PEXUM U3MEPEHUI TOrO KaHana, KoTopbli Heob-

X0OMMO OTrpagyupoBaTb (Hanpumep, kaHan A).
MEHIO

BBOA
3 YcrtaHoBuUTb Mapkep «P» Ha ctpoky «TPAOAYUPOBKA» 1 HaxaTb KHOMKY

« MEHIO
BBOA

4 YCTaHOBWUTb Mapkep «P» Ha CTPOKY rp UPOBKA N
«PAOYVUPOBKA Na» #©n HaxaTb  KHOMKY A ARYUPO i

MEHIO
BBO[

pucyHkom 3.22.

2 HaxaTtb KHOrKy « » — noasutcsa akpaH MEHIO [A].

» — nosiBuTCs akpaH nogmeHio NPAAYUNPOBKA.

« » — MNOABUTCA 3KpaH B COOTBETCTBUU C

TMN 1 (1 TOUYKA)
TMN 2 (3 TOYKW)

» BbiXO[

PucyHok 3.22

5 YcTaHOoBUTL Mapkep «P» Ha CTPOKY
MEHIO A rPAOYUPOBKA TUN 2
«TUM2» 1 HaxaTb KHOMKY « » — MOSIBUTCH
BBOA MKT
9KpaH B COOTBETCTBUMU C PUCYHKOM 3.23. CNa 2 . 2 e
~N 7~
— TOYKA1 — -40 wmB
7 ~
» MPOAOOITXUTb 01 MwuH

PucyHok 3.23

6 Koroa B €MKOCTM rpagyvpOBOYHbIN

pacTtBOp MNOYTU 3AKOHYUTCA, HaXaTb KHOIMKY A FPAOYUPOBKA TUN 2

MEHIO
« », MOSIBUTCA 9KpaH B COOTBETCTBUM C KT
BBOH CNa 2.3 AM3
pucyHkom 3.24. - P
7 3aKkpbITb 3aXuUM 2. - _
8 nMepesectn BAL B pexum «OCTA- _//TOL"(AZ\\ —-40 ™mB

HOBKA».
9 CnuTb U3 eMKOCTU KOHTPOIBHOrO pac-
TBOpa OCTaTKM pacTBopa.

» MPOAOIIKUTL 03 mwuH

PucyHok 3.24

10 3anuTtb B cocyd 1,0 Am® rpagyMpoBOYHOIO pacTBoOpa C KOHLIEHTpaumeihn MOHOB
HaTpusa 23 mMkr/am3.

11 OTKpbITb 3aXuUM 2.

12 Mepesectn BAL B pexum «PABOTAY.

Korga B eMKOCTM rpagyMpOBOYHbIA PacTBOP MOYTU 3AaKOHYMTCSH, HaxaTb KHOMKY
MEHIO

BBOA

«

», MOSIBUTCS 3KpaH B COOTBETCTBUM C PUCYHKOM 3.25.
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A rPAOYUPOBKA TUMN 2

~N
~

» MNPOOOIIKUTL 04 muH

Cva 23.0 o

TOYKA 3 —

~N

20 mB

13 3akpbITb 3aXuUM 2.

PucyHok 3.25

14 Mepesectn BA B pexum « OCTAHOBKA».

15 CnnTb 13 eMKOCTM KOHTPOSbHOrO pacTBopa OCTaTKun pacTeopa.

16 3anuTtb B emkocTb 1,0 AM® rpadyMpoBOYHOIO pacTBOpa C KOHLIEHTpauuein

NoHoB HaTpus 230 mKkr/am3.
17 OTKpbITb 3aXUM 2.

18 lMepesectn BA[L B pexxum «PABOTAY.

19 Korga B €eMKOCTU rpagyvpOBOYHbLIN
pacTBOpP MNOYTU 3aKOHYMTCH, HaXaTb KHOMKY

MEHIO
BBO[O

«

», MNMOABUTCA 3KpaH B COOTBETCTBUN C

A rPAOYUPOBKA TUN 2

Crna 232.0

MKr
3

OM
pucyHkom 3.26. -
— TOYKA 3 —
~ ~
» MPOOOJIXKNTL 10 mwuH
PucyHok 3.26
20 HaxaTtb KHOMKy «% », MOSABUTCS 3KpaH B COOTBETCTBMM C PUCYHKOM 3.27.
A rPAOYWUPOBKA TwUN 2 A rPAOYUPOBKA TwUN 2
> l ¢ MKIr MKr
CNa _//O\GO-O am’ CNa am’®
| —>
BBEOAUTE 3HAYEHWUE ~ BBEAUTE 3HAYEHUE
OOBABKU B- TOUKE 2 — OOBABKW B TOYKE 2
BbIXOa4 - ~ » BbIXO[
a 6

21 3aKkpbiTb 3aXUM 2.

PucyHok 3.27

22 lMepeectn BA[ B pexxum «OCTAHOBKA».
23 BBecTu Ha akpaHe (pucyHok 3.27a) 3HadyeHue 23,0 mkr/ame.
24 YctaHoBUTb Mapkep « P » Ha cTpoky BbIXO[ (pucyHok 3.276) 1 HaxaTb KHOMKY

MEHIO
BBO[

«

4

. MosiBUTCA 3KpaH B COOTBETCTBUN C PUCYHKOM 3.28.

25 BBecTu Ha akpaHe (pucyHok 3.28a) 3HadeHune 230 mkr/am3.
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rPAOYWUPOBKA TUN 2

~ -

Cv -000.0 3

rPAOYUPOBKA TuUM 2

Cha

MKr

2300 am’

—>

BBEOUTE 3HAYEHWE - BBEOAUTE 3HAYEHUE

OOBABKU B- TOYKE 3— JOBABKM B TOYKE 3
BbIXO[ - ~ » BbIXO[O
a 6

PucyHok 3.28

26 YcTtaHoBUTbL Mapkep «P» Ha cTpoky BbIXO[L (pucyHok 3.286) U HaxaTb KHOrM-

MEHIO )
Ky «m ». MNoaBnTCA 9KpaH B COOTBETCTBUM C pUCyHKOM 3.29a;

A ANEKTPOO Na A ANEKTPOO Na
S =99 % S = 100 %
Ei = -25 mB Ei = =147 mB
9C-10-07 9C-10-07
a=57 ~ a=57 -~
— NMPOBEPBLTE 3JIEKTPOL ' —
~ ~
» BbIXOO » BbIXO[O
a 6

PucyHok 3.29

Ecnv nHonumpyemble BENUYUHBI BbIXOOAT 3a AONYCTUMbIE Npeaernbl, B HUKHEN CTpoKe
nHamkatopa nosisutcs murarowas Hagnmce «MPOBEPBTE SJEKTPOA!» (pucyHok 3.3006).
CnepnyeTt npon3BecTy NPOBEPKY LIENOCTHOCTU SMNeKTPOOOB.

Ecrnn muraowas Hagnuck «NMPOBEPb-

COXPAHUTb 7

TE OJJIEKTPOL!» He nosasBunacb, cnegyet

Ha)kaTb KHOIKY (MEHIO MoaBuTCca aKkpaH B OA
BBOA

cooTBeTCcTBUM C pucyHkom 3.30. » HET

NOBTOPHbLIYA BBO[

PucyHok 3.30

YCTaHOBUTb MapKep « P » Ha CTPOKY:

e [A, ecnu TpebyeTcs coXxpaHUTb NapameTpbl NPOBEAEHHOW rPafgyPOBKN;

e HET, ecnn He TpebyeTcsi coxpaHUTb MapamMeTpbl NPOBEeLEHHON rpagynpoBKM
(aHanusaTtop nepengeT B peXMM U3MEPEHUN, COXPAHUB 3HAYEHNA npeablgyLien rpagym-
POBKW);

o NMOBTOPHbIU BBOJ, ecrnn TpebyeTcst NOBTOPHO BBECTU 3HAYEHWeE (Hanpumep,
B Cny4ae ownbkn BBOAA) KOHLUEHTPALMN MOHOB HaTpUs Ha 3KpaHe B COOTBETCTBUU C pu-
CyHKoM 3.27,3.28.

12 HaxaTb KHOrKY « ':E:}g ». MNosBUTCA aKkpaH B COOTBETCTBMM C pUCYHKOM 3.11.
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13 Tocne ycTaHoOBKM AaTbl NpOBeAeHWUs rpadyupoBKN YCTAaHOBUTb Mapkep « P »
MEHIO
».

Ha cTpoky BbIXO[ n HaxaTb KHOMKY « BBOR

3.3.9 3ameHa pacxogHbIX MaTepuanos

3.3.9.1 3ameHa nogLLenaymBaloLLero peareHTa /_\

38M€Hy noglwieriavymBarollero peareHta

MPOM3BOAUTL MO MEpe UCTOLLEHUs — KOraa ro- HAPYILEHUE
put ceetoamon «VCTOLEHWE PEATEHTA» PErYIIMPOBAHUA
Ha BA (pucyHok 3.31). ~

- ~

N\ 7
\\,

PucyHok 3.31

3.3.9.2 3ameHa punbTpytoLLEro MaTepuana

[nsa 3ameHbl unbTpyoLWEero maTepunasna B COOTBETCTBUM C pucyHKkoM 3.32 crnefyer:
— BbIBEPHYTb KPbILWKY oMrbTpa C NOMOLLbIO KoYa U3 KOMMSIEKTa NOCTaBKMY;

—  3aMeHUTb QUNbTPYIOLWNIN MaTepuan HoBbIM 13 komnnekta 3UrMT;

— YCTaHOBUTb KpbILWKY punbTpa Ha MecTo.

HAuenka
npoTo4yHas

KpbiLwka

dunbTpa

Kniouy
BP49.02.971

020-025-30

a 6
PucyHok 3.32 — 3ameHa ¢punbmpyrowe2o Mmamepuarsna (MecmHbit 8ud)
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3.3.10 3ameHa nagenuin ¢ orpaHNYeHHbIM pecypcom
3.3.10.1 3ameHa ynnoTHUTESNbHBIX Konew

Tunopasmep Koneu, ynnoOTHUTENbHbIX, MPUMEHseEMbIX B ruaponaHenun [T1-1002,
npuBegeH B Tabnuue 3.2.

Tabnuya 3.2
CocTtaBHas vacTtb rugponaHenu M1-1002 KonbLo pe3nmHoBOe yNnoTHUTENbHOE
Tunopasmep no Konu4yecTtso,
HanmeHoBaHve O6o3Ha4eHune FOCT 9833-73 W,

004-006-14* 3

Ayenka npoToyHas BP49.02.200 005-008-19 3
020-025-30 1

Komnpeccop BP49.02.450 018-022-25** 1
010-013-19 1

OaTumk nposogmumocTu [1-1002 [BP49.02.500 012-016-25 1

EmMkocTb KOHTponbHOro pacrteopa [BP49.02.600 005-008-19 1

Bnok ycunurens BP49.02.700 010-013-19 1

*  3ameHy Nnpou3BoanTb U3 KOMMeEKTa 3anacHblx Yacten BP49.02.930.
** 3aMeHy Npon3BoANTb M3 KOMMJEKTa 3anacHbix Yacten BP49.02.490 nnbo BP49.02.930.

3ameHy YNNOTHUTENbHbLIX Konew Npon3BoaAnTb B Cliydae UX NoBpeXxaeHnA.

4 TEKYLLUMXA PEMOHT

4.1 O6bwue ceedeHus

TekyLnin peMOHT, a Takke rapaHTUMHbIA PeMOHT, ocylectenaTcsa B OO0 «B30OP».
[nsa atoro cnegyet NOArOTOBUTL aHanNU3aTop, ynakoBaTb U OTNpaBuUTb €ro npeg-
NPUATUIO-U3TOTOBUTESTIO AN OCYLLECTBEHNA PEMOHTA.

l1pumed4yaHue— B cnyyae rapaHTUMHOIO pEMOHTA C aHanuM3aTopomMm oTnpasndeTcs
OopuvrMHan peknamaumm, B ocTanbHbIX Clyyasax — 3asiBka Ha NpoBefeHne peEMOHTA.

4.2 lModzomoeka aHanu3amopa

[na aToro cnenyer.

— OTKMYMTb 6ok npeobpasoBaTesibHbIN U UCTOYHUK NuTaHna UIM-1002 ot cetn
nepemMeHHOro TokKa;

— 0TCOoeaMHUTb OT pasdbemoB 6rioka NpeobpasoBaTeNbHOrO:
e rMaponaHenw;
e PErMCTPUPYHOLLME U CUTHANU3NPYOLLNE YCTPONCTBA;

— OTCOEAVHUTb OT pa3bemoB Gr10Ka aBTOMaTUYECKOrO A03UPOBAHNSA UCTOYHUK M-
TaHuna 1MN-1002;

— OTCOEAMHUTL OT pasbemoB Brioka yCUnMTenst HaTpMEBI anekTpoa 1 pH-anekTpoa;
— CNWTb M3 COCYO0B NOALLENaYnBaloLLMIA peareHT, rpagyupoOBOYHbIA pacTBop;
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BHUMAHUE: CJINBATb nopwenayMBalowmm peareHT U rpaayvpoBOYHbLIN
pactBop PA3PELLUAETCA Tonbko B cneuyuanbHO NOArOTOBIEHHYIO NOCYAY C KPbill-
KamMu; CrvB nojllenayvBarollero peareHta u rpagyMpoBOYHOro pactBopa B oOLLyO0
KaHaru3auuoHHYI0 ceTb He aonyckaeTcs!

— OTCOeANHNTb 3a3emMnAarLmne NpoBoaAHUKN OT KIlEMMbI 3a3EMJTIEHUA « @ » 6ro-

ka NpeobpasoBaTenbHOro 1 3aXnuma 3a3eMIeHNs « » LMTa ruaponaHeny;
— 3aKpbITb pa3beMbl 6roka NpeobpasoBaTenNbLHOro 3arnyLKamu;
— OYMUCTUTb U BbICYLUMTb COCTaBHbIE YaCcTX aHanmn3aTopa;

— BbIKPYTUTb HAaTPUEBLIN 3NeKTpoa U pH-anekTpo BMecTe C KpbiLUKaMn U3 SHEeNKu
NPOTOYHOM;

— 3aKpbITb YYBCTBUTESbHYIO YacTb HAaTPUEBOrO 3NeKTpoAa 3aLUMTHBLIM KOMMaykom
C pacTBopoM HaTpus TeTpabopata (bypsbl) 5 %;

— ycTaHoBUTb Kpbiwkn BP49.02.203-02 B A4eiKy NPOTOYHYIO B3aMEH 3MeKTPOaOB.

4.3 Ynakoeka aHasiuzamopa

[lna atoro cnepyer:

— YNOXWTb COCTaBHble YacTu aHanuaaTopa B repMeTu4Hble MOoNmnaTUNeHoBble na-
KeTbl (JonyckaeTcs UCnorib3oBaTh NakeT ¢ 3aMKOM Tuna « MomnHusa»);

— YIOXMWTb 3KCMMyaTauuoHHYIO AOKYMeHTauuio (PyKOBOACTBO MO 3IKCnyataumm u
nacrnopT) B OTAENbHbIA FEPMETUYHbIN NONIUITUIEHOBLIN NaKeT;

— YINOXMWTb 3NEKTPOAbl B OTAENbHbIE KAPTOHHbIE KOPOOKMU;

— HaHeCTN MapKMPOBKY Ha KOPOOKY C aNeKTpodamu, C ykasaHMeM Tuna anekTpoaa
1 HOMepa rmgponaHenu, ¢ KOTOPbIMW 3KCNITyaTUpPOBaruCh SNeKTPoabl;

— MOMECTUTb COCTaBHblE YacCTW aHanusaTtopa C 3KCnryaTtauMoHHOMW OOKYMeHTauu-
e B TPAHCMOPTHYIO Tapy (3NeKTpoabl yNOX1UTb BMECTE C rMapornaHersbio);

— 3aKfenTb TPaHCMNOPTHYH Tapy (KOPO6Ky) MONMMEPHON SIUMKOW NEHTON;

— HaHecTn mapkupoky no NOCT 14192-96 n maHUNyNAUNOHHbIE 3HaKN «XpyrKoe.
OcTtopoxHoy, «bepeub oT Bnarmy», «Bepx», «[peaensl TemnepaTtypbi».

lMTpumMeyaHus

1 JonyckaeTcst OTNpaBUTb B PEMOHT TOMBbKO HEMCMPAaBHYIO COCTaBHYIO YacTb aHanu3aTopa
(Hanpumep, Tonbko 6nok NpeobpasoBaTenbHbIN UKW TONLKO rMAPONaHens).

2 [Ina npoBegeHnst NoBepkn TpebyeTcs BbiCraTb OCHOBHbIE COCTaBHbIE YAacTX aHanm3aTto-
pa: 6nok npeobpasoBaTenbHbIv, TMAPONAHENb C ANeKTpoaamMu.
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5 TPAHCINMOPTUPOBAHUE

Ycnosus  TpaHCMOPTUPOBAHWA  aHanM3aTtopoB B YMakoBKe  NpeanpusTus-
narotoBuTens B ycrnoBusix xpaHeHust 5 no NOCT 15150-69 npun TemnepaTtype OT MUHYC 5
po nntoc 50 °C no npasBunam 1 Hopmam, AENCTBYIOLNM Ha KaXXaoM Buae TpaHcrnopTa.

6 XPAHEHUE
6.1 Ycnoeusi xpaHeHusi o eso0a & IKcIIyamauyuro

XpaHeHve aHann3aTopoB NPON3BOAUTCS B YNAKOBKE NPeanpuaTUS-U3roTOBUTENS B
ycrnosusix xpaHeHnsa 1 no FTOCT 15150-69.

B nomelueHusax ona xpaHeHns He OO0MKHO ObiTb Mbifv, NAPOB KUCOT M LLENoYn,
arpeccmBHbIX ra3oB 1 APYrnx BpeaHbIX NPUMECEN, Bbi3bIBAKOLLNX KOPPO3UIO.

MecCTO XpaHeHust LOIMKHO ObiTb YMCTbIM, NPOXMAAHbLIM, CYXMM, BEHTUNPYEMbBIM U
3aLULLEHHBIM OT aTMOCMEpPHbIX OCaaKOB.

6.2 Ycrnoeusi xpaHeHUs1 mocrie aKCcriyamayuu

6.2.1 NoaroToBka K XpaHEHMIO Ha CPoK A0 12 mecsaueB (KpaTKOBPEMEHHbIA Nepe-
pbiB B paboTe)

[na aToro crneayer:
— nepeectn nepekntovatens « CETb » Ha 6noke npeobpa3oBaTtensHOM B MOSO-
xeHue « O »;

— BblkMoUNTL BAL], HaXaB KHOMKY « . » Ha nepegHen naHenun bA[;

— OTKNUUTbL Bnok npeobpasoBaTenbHbIN U UCTOYHUK NuTaHna UIM-1002 ot cetn
nepeMeHHOro TOKa;

— CNUTb NOALLEeNaYMBaloLLniA peakTuB U3 cocyaa rmaponaHenu;

— BbIKPYTUTb HaTpueBbIM 3nekTpog W pH-anekTpog BMecTe C  KpblKamu
BP49.02.204 13 a4enkn NpoTOYHON;

— ycTaHoBUTb Kpblwkn BP49.02.203-02 B A4eriky NpOTOYHYI B3aMeEH 3r1eKTPoa0B;

— obecneunTb YCrnoBUS XpaHEHWs ANEKTPOL4OB B COOTBETCTBMM C NpaBunamu,
npuBESEHHLIMU B NX 3KCMNSTyaTauNOHHOW AOKYMEHTaLNN.

6.2.2 NMoaroToBka K XxpaHeHW0 Ha Cpok bonee 12 mecsueB (ANUTENbHbIN NepepbIB
B paboTe)

Ons atoro cnenyeT:
— NoAroToBMTb U ynakoBaTb aHanu3aTop B COOTBETCTBMM C nn. 4.2-4.3;
— OpraHu3oBaTb XpaHeHue B COOTBETCTBUM c M. 6.1.

Il pumMedyaHue— XpaHeHne aHanusatopa npounssogmntca 6e3 cpencTs BPEMEHHOM
NpPOTUBOKOPPO3NOHHON 3awwnTbl (B3-0 no NOCT 9.014-78).
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6.3 Beod e akcrsiyamauyuro nocsie xpaHeHus

6.3.1 Beog B akcnnyaTaummn nocrie xpaHeHusi B TedeHne 12 mecsaues

[na atoro cneayer:
— NOAroToBUTb W YCTAHOBUTb HaTpueBbIN U PH-anekTpodbl B COOTBETCTBUM C

n. 2.3.3.2;
— MNOAKNIYMTL 6ok NpeobpasoBaTenbHbIi U UCTOYHUK NuTaHusa WIM-1002 k ceTn

nepeMeHHOro ToKa;
— BKMOYUTb O6nok npeobpasosaTtenbHbin, BAL,;
— npoBecTu rpagymposky pH-anekTpoaa B cootseTcTBum ¢ n. 3.3.7;
— MNPOBECTU rpagyMpoBKYy aHanusaTopa No KOHLEHTpauMM MOHOB HATpus B COOT-
BeTcTBUM c n. 3.3.8.

6.3.2 Beoa B aKkcnnyaTaumo nocrne xpaHeHusi 6onee 12 mecsues

PacnakoBaTb aHanu3aTop 1 NoaroToBUTb k paboTe B COOTBETCTBMM C pa3gesiom 2.
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HacTosilwaa metoauka pacnpocTpaHseTcss Ha aHanusatop Hatpus MAPK-1002
(Banee aHanua3aTop) C MapkKMPOBOYHOW TabnMYKOW, coaepalien perncTpaLMOHHbIA HO-
mMep B [0CyaapCTBEHHOM peecTpe CPeaCcTB N3MEPEHNIN N UHTEPBAI MeXay NoBepKamu.

HacTtoswaa metoamka ycTaHaBnvBaeT MeTodbl U CpeacTBa MNEPBUYHON U Nepuo-
ANYecKon NoBepoK aHanusartopa, npegHasHavyeHHoOro Ana nsMepeHui MaccoBOM KOHLEH-
Tpaumm (akTMBHOCTM) MOHOB HaTpus (Cna) 1 Temnepatypsbl (°C) BOAHbLIX paCTBOPOB.

WHTepBan mexay nosepkamu — 2 roaa.

A1.2 Acnonb3yemMble HOpMaTUBHbIE JOKYMEHTbI

PMI" 51-2002 TCW. [JokymeHTbl Ha METOAMKN MOBEpPKM cpeacts namepeHun. Oc-
HOBHbIE MOJTIOXEHNS.

A1.3 MeTpornormyeckme xapakTrepucTuku, npoBepsieMblie Npu noBepke

Mpenenbl gonyckaemonm OCHOBHOW abCOMKTHOM MOrpeLlHOCTU aHanmM3aTopa npy name-

peHun Cna MO MHOMKATOPY Npu TemnepaType aHanuaupyemon cpegpl (25,0 £ 0,2) °C n Temne-
paTtype okpyxatoLero Bozayxa (20 £ 5) °C gormkHbl cooTBeTCTBOBaTHL Tabnmue A1.3.1.

Tabnuya A1.3.1

McnonHeHne [OnanasoH Mpeaensl gonyckaemon OCHOBHON
aHanusartopa N3MepeHUH, abconoTHOM NOrpeLlHoOCTN aHanM3aTopa npu
MAPK- MKr/gm3 nsmepeHunn Cna No MHANKaTopy, Mkr/am3
1002, 1002/36,
1002/1, 1002/1/36 ot 0,7 oo 1000 1 (0,5 + 0,12Cna)
1002P, 1002P/36, ot 0,7 po 1000 1 (0,5 + 0,12Cna)
1002P/1, 1002P/1/36 ot 1000 go 3000 + 0,3Cna
1002T, 10021/36, ot 0,01 go 1000 1 (0,03 + 0,12Cna)

1002T/1, 1002T/1/36
Cna — U3MEpPEHHOEe 3HaYeHne MaccoBOW KOHLIEHTpaLMmK (aKTUBHOCTU) MOHOB HaTpusi, MKr/am®,

Mpenenbl gonyckaemom OCHOBHOM abCOMKTHOM MOrpeLlHOCTU aHanmM3aTopa npu name-
peHun Cna MO TOKOBOMY BbIXOAY Npw TemnepaType aHanusmpyemon cpebl (25,0 £ 0,2) °C un
TemnepaType okpyxatowero Bosayxa (20 + 5) °C gormkHbl cooTBeTCcTBOBaThH Tabnmue Al.3.2.

Tabnuya A1.3.2

McnonHeHne [nanasoH Mpenensl gonyckaemon OCHOBHOM
aHanusartopa n3mepeHun, abconTHOM NOrpeLlHOCTM aHanuaaropa npu mns-
MAPK- MKr/om® mepeHun Cna N0 TOKOBOMY BbIXoAy, MKr/am®
1002, 1002/36, ouan
1002/1, 1002/1/36 ot 0,7 po 1000 + (0,5 + 0,002 Cyy ) +0,12Cnal]
1002P, 1002P/36, ouan
1002P/1, 1002P/1/36 | T O A© 1000 £[(0,5+0,002 Cp ") +0,12Cwe]
oT 1000 A0 3000 £ (0,002 C2™ +0,3Ca)
1002T, 1002T/36, ouan
1002T/1, 1002T/1/36 | ©°T 9:01 A0 1000 £[(0,03 + 0,002 Cy ™) + 0,12Cud]




91

Mpenenbl gonyckaeMon AOMNOMIHUTENBbHOMW abCOMTHOM NOrpPeLHOCTM aHanm3aTo-
pa npu namepeHnn Cna, BbI3BAHHON M3MEHEHNEM TeMMepaTypbl aHanNM3npyemon cpeapl B
AnanasoHe TemnepaTypHoOU KomrneHcauuu aHanmsatopa ot nntoc 10 go nntoc 40 °C (no-
rPELIHOCTb TEMNEPATYPHON KOMNEHCALMN aHanua3aTopa), JOMKHbl COOTBETCTBOBaTbL Tab-
nuue A1.3.3.

Tabnuya A1.3.3

McnonHeHne [nana3oH namepeHun, Mpepensl gonyckaemon
aHanunsaTtopa mkr/gm3 JOMNONHUTENbHOM abCOMNOTHON
MAPK- norpeLLuHoCTN aHanuaaropa,

MKr/gm3

1002, 1002/36,

1002/1, 1002/1/36

o1 0,7 go 1000

1 (1,0 + 0,24Cna)

1002P, 1002P/36,
1002P/1, 1002P/1/36

o1 0,7 go 1000

1 (1,0 + 0,24Cna)

ot 1000 go 3000

i O,3CNa

1002T, 1002T/36,

o1 0,01 go 1000

+ (0,06 + 0,24Cya)

1002T/1, 1002T/1/36

Mpepenbl gonyckaeMon OCHOBHOM abCOMOTHOM NOrpeLlHOCTM aHanuM3atopa npu
n3MepeHnun TemnepaTypbl aHanuanpyemoun cpefbl Npy Temnepatype OKpyXarLero Bo3-
ayxa (20 £ 5) °C, BOMKHbBI BbITb, ®C ... +0,3.

A1.4 Onepauuu noBepKu

Mpn npoBegeHUN NOBEPKM OO0SMKHbI ObiTb BbINOMHEHbI ONepauun, YKa3aHHble B
Tabnuue Al.4.1.

Tabnuya A1.4.1

HanmeHoBaHue onepauuu Homepa |HeoGxognmocTb NpoBeaeHus one-
nn. pauun npu
MEeTOOMKU | nepBUYHON nep1Moanyeckomn
noBepke noBepke
1 BHewHUn ocmoTp Al1.10.1 + +
2 OnpoboBaHue Al1.10.2 + +
3 OnpepgeneHne ocHoBHoM abcontoTHon no- | Al1.10.3 + +
rPEHOCTN aHanusatopa npu namepeHmm Cna
no nHavkKaTopy
4 OnpepeneHne ocHoBHOM abcontoTHom no-| Al.10.4 + +
rPELHOCTN aHanusatopa npu namepeHmm Cna
Nno TOKOBOMY BbIXOA4Y
5 OnpegeneHne gononHuTensHon abconotHon | A1.10.5 + +
MOrpeLlHoCT! aHanua3atopa npu M3MepeHun
Cna, BbI3BAaHHOW W3MEHEeHMeM TemnepaTtypbl
aHanuanpyemon cpeabl (NOrpeLHoCcTb Temne-
paTypHOI KOMMNEHCALMN aHanm3aTopa)
6 OnpegeneHne ocHoBHOW abcontoTHon no- | A1.10.6 + +
rPELLHOCTN aHanu3aTopa Npu U3MepeHun Tem-
nepartypbl aHanM3npyemown cpeabl
lMpumMeyaHus
1 3Hak «+» 03Ha4aeT, YTO onepauuio NPOBOAAT.
2 Mpwn nonyyeHnn oTpuuaTenbHOro pesynbTata nocne nobon 13 onepauuin nosepka npekpa-
LaeTcs, aHanusartop 6pakyercs.




92

A1.5 CpeactBa noBepKu

CpeacTtea M3MepeHWiA, peakTuBbl, MaTtepuarbl, NMPUMEHSIEMbIE NPU NOBEPKE, yKa-
3aHbl B Tabnvue A1.5.1.

Tabnuya A1.5.1
Howmep HanmeHoBaHWe 1 TN OCHOBHOMO MNKW BCNOMOraTenbHOro cpeacTsaa
NMyHKTa | NOBepKu; 0603HaYeHne HOPMaTUBHOIO JOKYMEHTA, perfiaMeHTUpYoLLLEero TexHu4e-

MeToauKM | ckue TpeboBaHuns v (MnNn) MeTPoNornyeckme N OCHOBHbIE TEXHUYECKME XapaKkTepu-

NoBEPKMK CTUKM CpeacTBa NOBEPKM
Al1.8.1 MrpomeTp ncmuxpomeTpudeckunin Tuna BUT-1

[lnanasoH namepeHnn OTHOCUTENBHOW BIAXKHOCTM BO3ayXxa

oT 20 go 90 %. A6contoTHas norpewHocTb nameperns £ 7 %.

A1.8.1 BbapomeTp-aHepoung BAMM-1

[wana3oH namepsaemoro gasneHuns ot 80 go 106 klla.

Mpenen gonyckaemon OCHoBHOW abcontoTHom norpewHoctu £ 0,2 kla

A1.10.5 | TepmomeTp nabopatopHbI aNekTpPoHHbIN JTT-300

Inana3soH namepenun ot mmHyc 50 go nntoc 300 °C.

MorpewHocTb namepexun = 0,05 °C.

A1.94, Becbl nabopaTtopHble anekTpoHHble B1502

A1.9.5 [nanasoH B3BewmBaHus ot 0,5 go 1500 .

MorpellHoCTb B3BeLUMBaHNS He bonee + 30 mr

A1.10.3 | MynbtumeTp umdpposon APPA-305

Mcnonb3yemblin npeaen naMmepeHuin nepeMeHHoro HanpsbkeHuns 400 B;

OCHOBHasi abconTHasA NOrpeLLIHOCTb N3MepeHun, B:

1 (0,007X + 0,05),

roe X — UsmMepeHHoe, 3HayeHne NnepeMeHHOro HanpsixeHuns, B.

Wcnonb3yemblii npegen namepeHuin cunbl NOCTOAHHOMO Toka 40 MA;

OCHOBHasi abCconTHasA NOrpeLLIHOCTb U3MepeHnin, MA:

1 (0,002X + 0,004),

rge X — UsMepeHHoe 3Ha4YeHue Cunbl MOCTOAHHOIO ToKa, MA

A1.9.4, TepmocTart xumakocTHbin TXK-TC-01/26

A1.9.5, Inana3soH perynmpoBaHusa TemnepaTypbl oT ntoc 10 go nntoc 100 °C.

A1.10.3, | MorpelwHocTb NogaepaHna TemnepaTypbl He 6onee + 0,1 °C.
A1.10.4,

A1.10.5
A1.9.4, MepHble konbbl 2-1000-2 TOCT 1770-74 1000 cm®

A1.95 MuneTtka 2-1-2-1 TOCT 29227-91 1 cm®, norpeluHocTs *+ 0,01 cvm®
Munetka 2-1-2-5 TOCT 29227-91 5 cm®, norpeluHocTs + 0,05 cm®
MuneTtka 2-2-50 FOCT 29169-91 50 cm®, norpewHocTb + 0,1 cm®
A1.94, Hatpui xnopucteii no NOCT 4233-77, x.4. nubo 4.4.a.

A1.9.5
A1.9.3, Boaa ounileHHas ans xumudeckoro aHanunsa OCT 34-70-953.2-88
A1.94,
A1.9.5

MpumMeyaHus
1 [onyckaetca nNpuMeHeHne Opyrux cpenctB U3MEepeHur, He NPUBEAEHHbLIX B MepeYHe,

Ho obecnevmBaloLLINX onpegeneHne MeTposiorM4eCKUx XapakTepuctuk C HeobxoanmMonm TOYHO-
CTblO.

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

CpeactBa vM3MepeHui OOMMKHbl ObiTb NMOBepeHbl M UMeTb OEeWCTBYHOLME cBuae-
TENbCTBa O MOBEpPKe UMK 3HaKN NOBEPKMU.

WcnbiTaTenbHoe obopyaoBaHWe OOMKHO MMETb OTMETKM, NoaTBEpXKAalolimne ero
FOAHOCTb B COOTBETCTBUM C TPEBOBaAHMUAMM NX TEXHUYECKON JOKYMEHTaLMMN.
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A1.6 TpeboBaHua kK kBanudnkauum nosepurtens

A1.6.1 K nposegeHuio MNoBepkuM aHanMsaTopoB [OMyCKATCA nuua, umeolime
BbICLLIEE UIM cpeaHeTeXHNnYeckoe obpasoBaHune, onbIT paboThl B 0611acT aHanNnMTUYeCcKou
XUMUN, EXXETOAHO NPOXOAsLLME NPOBEPKY 3HAHMI NO TeEXHMKe Be3onacHOCTH, BnaaetoLme
TEXHUKOWN NOTEHUNOMETPUYECKNX U3MEPEHUN, N3YYMBLLME HACTOSLLYIO METOLMKY NMOBEPKU
N aTTecToBaHHbIE B KAYECTBE NOBEPUTENS.

A1.7 Tpe6oBaHnA 6e3onacHOCTU

A1.7.1 lNpun npoBeaeHn NOBePKM cobnoatoT npasuna TEXHNKM 6e30nacHOCTY:

—npn pabote c xummyeckmmm peaktmgamm - no [FOCT 12.1.007-76 w
FOCT 12.4.021-75;

— npwm paboTe ¢ anekTpoyctaHoBkamm — no NOCT 12.1.019-2009 n NOCT 12.2.007.0-75.

A1.7.2 lNomelleHne, B KOTOPOM OCYLLECTBNSIETCH NOBepKa, AOIMKHO COOTBETCTBO-
BaTb TpeboBaHnam noxapHon 6esonacHoctn no NOCT 12.1.004-91 n nmetb cpenctea
noxapotywennsa no FOCT 12.4.009-83.

A1.7.3 VicnonHntenu JomkHbl OblTb MPOMHCTPYKTMPOBaHbLI 0 Mepax 6esonacHoCcTy,
KOTOpble AOMKHbI cobnogaTtbes Nnpu paboTe ¢ npubopamm, B COOTBETCTBUN C MHCTPYKLMU-
AMn, npunaraemMmbiMn K npudopam. OBy4veHne paboTtarowmx nuy, NnpasunamMm 6e3onacHocTu
Tpyaa nposoaat no NOCT 12.0.004-90.

A1.8 YcnoBus npoBeAeHUA NOBEpPKU

A1.8.1 lNoBepka JomkHa NPOBOAUTLCS B CneayoLwmnX YyCrnoBUsX:

— Temnepartypa oKpyXarwero Bo3ayXa, °C ........ccovviiiiiiiiiiiiee e (20 + 5);
— OTHOCUTESbHAas BNaXXHOCTb BO3AyXa, %, HE BOSIEE ..o 80;
— atMocdgepHoe gaBneHne, Kla ... ot 84,0 no 106,7;

— NUTaHue — OT CeTu nepemMeHHoro Toka yactoton (50,0 £ 0,5) 'y 1 HanpskeHu-
em (220 + 4,4) B nnbo (36 £ 1) B.

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

A1.9 lNMoaroTtoBKa K noBepkKe

A1.9.1 OcHoBHOEe 1 BcriomoraTternibHoe obopyaoBaHue, ykasaHHoe B n. A1.5, noaro-
TaBNMBAIOT K paboTe B COOTBETCTBUM C TpeOOBaAHMAMM HOPMATUBHbBIX JOKYMEHTOB 1 3.

A1.9.2 lNosepsieMbln aHanNU3aTop NOAroTaBMBAKOT K paboTe B COOTBETCTBUM M. 2.3 py-
KOBOACTBA Mo 3KcnnyaTaumm, NpoBOASAT rpagyMpoBKy B COOTBETCTBUM C pasgernom 3.

A1.9.3 YcTtaHaBnuBaloT npegenbl NporpaMMMpyemMoro guanasoHa W3MepeHun
MaCCOBOW KOHLEHTpauun (akTMBHOCTN) MOHOB HaTpus (Cna) MO TOKOBOMY BbIXOAY.

YcTaHaBnMBaloT B COOTBETCTBUM C M. 2.6 pyKOBOACTBA MO 3KCMfyaTauum:

— [AvanasoH naMepeHuii Cna Mo TOKOBOMY BbIXOAY:
HAYATIIO - 0 mkr/gm3;
KOHEL| — 1000 mkr/gm3;

— 3Ha4yeHus yCTaBoK:
MIN = 0 mkr/gm3;
MAX - 1000 mkr/gm2.
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A1.9.4 NamepaoT C MOMOLLBID OTrpagyvMpoBaHHONO aHanmsaTtopa KOHLUEHTpauuio
MOHOB HaTpUs B OYULLEHHOW BOAE, HA KOTOpOM ByayT roTOBUTLCS KOHTPOSbHbIE PacTBO-

6 3
pbl, U PUKCUPYIOT U3BMEPEHHOE 3HAYeHne CNa= MKr/gm>.

A1.9.5 loTOBAT B COOTBETCTBMM C NpunoxeHnem b oamH ua tpex (c ydyetom npe-
MMYLLIECTBEHHOIO uManasoHa U3MepeHUn nNpu aKcnsiyatauum aHanmsatopa) KOHTPOSbHbIX
pPacTBOPOB XMopuaa HaTPUS C KOHLEHTpaLuue noHos HatTpusa 115, 437 unun 900 mkr/oms.
Pacxoq pacTBopa Ha noBepky — 2 M3 Ha oaHY rMaponaHerb.

A1.9.6 lna  ananusatopa  wucnonHeHnn  MAPK-1002P, MAPK-1002P/36,
MAPK-1002P/1 n MAPK-1002P/1/36 roToBAT OOMOMHUTENBbHO OAMH U3 ABYX (C y4eToMm
NpPenMyLLecTBEHHOrO AnManasoHa W3MEepeHun npu 3KcnnyaTauum aHanusaTopa) KOH-
TPOMbHbIX pacTBOpa Xfopuaa HaTpus C KOHUeHTpauuenh MoHoB Hatpua 1380 wmnu
2600 mkr/am3. Pacxon pactBopa Ha noBepky — 2 AMS Ha oHY rmaponaHersb.

A1.10 NpoBeneHne noBepkun
A1.10.1 BHeluHUN ocMoTp

Ha noBepky npegbaBnsioT NacnopT U pyKoBOACTBO MO 3KCMfyaTaumun.

Mpn NpoBeAeHUN BHELLHETO OCMOTPa NPOBEPSIOT BU3YyaribHO:

— KOMMJIEKTHOCTb aHanua3aTopa;

— UEerIoCTHOCTb KOPMyCcoB, 9MeKTponoB, kabenen, OTCYyTCTBME MeXaHU4eCcKux no-
BPEXAEHNI, NPENATCTBYHOLLMX HOPManbHOMY (PYHKLMOHMPOBAHMIO aHannsaTopa;

— YUCTOTY U LENIOCTHOCTb COEQVHUTENEN U THEe3[;

— YeTKOCTb U NpaBUibHOCTb MAPKUPOBKM B COOTBETCTBMM C PYKOBOLCTBOM MO 3KC-
nnyatauumn (0ob6o3HayeHne aHanusatopa, HavMMeHOBaHue, 3aBOLCKOW HOMep aHanmsaTto-
pa, 3aBOACKOW HOMEpP 3NeKTpoaoB, 0603HaAYeHne nepeknoyaTtens, KHOMOK, coeauHuTe-
newn, rHesn, perucTpaunoHHbI HoMep B [TOCyaapCTBEHHOM peecTpe CpenCcTB U3MepeHumn
N MHTEpBan Mexay noBepkamm).

AHanusaTtop, umerowmnin gedekTbl, KOTOpble 3aTPYAHST 3KCcnnyaTauno, BpakytoT
N K garnbHenLwen noBepke He JOMycKatoT.

A1.10.2 OnpoboBaHue
A1.10.2.1 lNpoBepka PyHKLNOHMPOBAHNA aHanM3aTopa B pasnmyHbIX pexmmax paboThbl

MogkntovyatoT 6ok npeobpasoBaTenbHbINA K CETU NEPEMEHHOIO Toka YactoTom 50 My n
HanpshkeHnem 220 B nnbo 36 B (B 3aBUCUMOCTM OT UCMOSTHEHUS aHann3aTopa).
BkntovatoT noBepsieMbl aHanusaTtop.

Y = U4
MpoBepsitoT paboTocnocoGHOCTL KHOMOK «KAHAT, «% », « ':OC », «G» " «&».

PesynbTat NnpoBepky cHUTAOT YAOBNETBOPUTENBbHbLIM, ECIN:

— nogceevmBaeTca ceetoBon nHamkatop « CETby;

— npu HaxaTtumn kHonkn «KAHAJT» naMeHdeTcs pexum WHOMKauum KaHarnoB B 3a-
BUCMMOCTM OT KONMYeCTBa NOAKITHOYEHHbIX KaHanos (oauH nnbo aBa);

MEH o
— MNPVY HaXXaTUN KHOMKN « BBo}g » aHanusaTop NepexoauT U3 pexmMa u3MepeHui B

PEXNM KOHTPOMS U U3MEHEHMS1 NapaMeTpoB (BXOA B MEHH0);
Ay = T4
— KHOMKOM «;» OCYLLEeCTBMSIeTCH BKIHOYEHNE U OTKMOYEeHWe MOACBETKN 3KpaHa
NHONKaTOPA;
— KHOMKamu «ﬁ», «» OCYLLECTBNSAETCS NepeMeLLEHNE MO CTPOKaM MEHHO.
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A1.10.2.2 lNpoBepka coOTBETCTBUA NporpaMmmHoro obecneyveHnsa (IN0)

Mepexopat B akpaHHoe MeHto «[10 N KOHTP.CYMMBbI».

MpoeepsitoT cootBeTCcTBME 10O TOMY, KOTOPOE BbINO 3adMKCMPOBAHO NMPU UCMbITa-
HUSX B Llensax yTBepXaeHUsa Tuna aHanmsartopa.

[na atoro cdmkempytoT ngeHTudmkaumoHHoe obosHavenne MO n undposbie naeH-
TudukaTopbl MO (KOHTPOSIbHBIE CYMMbI UCMOMTHAEMOro KoAa), KOTopble OOMKHblI COOTBET-
cTtBoBaTtb Tabnumue A1.10.1.

Tabnuya A1.10.1
NaoeHTndnkaunoHHble AaHHbIE 3Ha4yeHune
(Mpu3Hakm) McnonHeHune aHanusatopa MAPK-
1002, 1002/36, 1002/1, 1002/1/36, 1002T, 1002T/36,
1002P, 1002P/36, 1002P/1, 1002P/1/36 | 1002T/1, 1002T/1/36

MaoeHTndumnkaumoHHoe

HaumeHoBaHue [10:

— Ang nnaTtbl UHANKaLNK 10021.430.03.06 10021.430.03.07
— Ansg nnaTbl yeunutens 1002U.430.02.04 1002UT.430.01.03

Homep Bepcun
(vaeHTUdrKaunoHHbIM Homep) M0O:

— Aang nnatbl tHAUKaUummn 03.06 03.07

— [Ang nnaTtbl yeunurens 02.04 01.03
Lincdpposon nagentndpukatop MNo:

— Anga nnatbl MHAUKaumm O0xA2BA3EB4 0xB5DEB4A2
— ANS nnaTbl YCUNUTEns OxA369F903 0x84DABC3A

IMpume4yaHue—YeTtbipe nocrnegHnx undpbl B U AEHTUPUKALMOHHOM HAUMEHOBAHUN
MO ob6osHayvatoT Homep Bepcum 0.

PesynbTtat NpoBeEpKM cUMTalOT yOOBMETBOPUTESNbHBIM, €CNU NPUBELEHHbIE UAOEH-
TUPUKaUMOHHOE 0DO3HaYeHne, aeHTUMMKaATOpP MEeTpPosiormyeckn 3Hadnmon yactu 10,
naeHtndmkatopbl MO (KOHTPONbHLIE CyMMbI MCNOSTHAEMOrO KOAa B LUECTHaALATEPUYHON
CUCTEeME) COOTBETCTBYIOT YCTAHOBIEHHbIM MO MHAUKATOPY aHanuaatopa TpeboBaHUAM.

A1.10.3 OnpegeneHne OCHOBHOM abCOMOTHOM MNOrPEeLHOCTM aHanu3atopa npu
namepeHnn Cna nNo wmHgukaTopy. OnpegeneHne OCHOBHOW abCOMOTHOM MOrpeLIHOCTU
aHanusatopa npu namepeHum Cna MO TOKOBOMY BbIXOAY.

A1.10.3.1 lNoaroToBKa K USMEPEHUAM

CobupatoT yCTaHOBKY B COOTBETCTBUM C PUCYHKOM, YKka3aHHOM B Tabnuue A1.10.2.

Tabnuya A1.10.2
McnonHeHue aHanusaTtopa MmpponaHens Cxema
YCTaHOBKM

MAPK-1002, MAPK-1002/1,
MAPK-1002/36, MAPK-1002/1/36
MAPK-1002P, MAPK-1002P/1, Im-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

Tpybka |

NnBX CT-18
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K MCTOYHUKY NUTaHUA |___|
nocTtosiHHoro Toka MIM-1002

BAJI-1002

PoseTka

K pasbemy «JATUUK A» unun « JATUMK B» H/PC1OTB
©noka npeobpasoBaTenbHOMo

/Ka6enb K1002.5

@BHyTp_z,le,O

AdaTtunk_|
TemnepaTypbl

HaTpuesbin
anekTpoA_|

pH-anekTpoa_| |

3aN<th\
BUHTOBOW

Wryuep

AYENKN
NPOTOYHOM

Tpybka
MBX CT-187
@BHyTp_lG,OXZ,O;

[

L =500 mm

Tpybka

l' Cnus

PucyHok A1.10.1

Brnok
ycunutens

RS

EmkocTb
KOHTPO-b-

pacTBopa

HOro

TepmocTtaTt
TC-80M-2

NnBXx CT-18

@BHyTp_Z,SX].,O



TpyOka
NMBX CT-18
Denyrp.2,5%1,
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6noka npeobpasoBaTesibHOro

K MCTOYHUKY NNUTaAHUNA I___|

nocTtossHHoro Toka UIM-1002

Komnpeccop
K-1002T

BAO-1002T

/

Jatumnk_}—

Temneparypbl

HatpueBbin
aneKTpoAa_|

pH-anekTpoa_| |

3a>|<|/||\£| g
BUHTOBOW

WTyuep_ | 1

AYEenKu
NPOTOYHOM

Tpybka

MBX CT-18

@BHyTp_lG,OXZ,O;
L =500 mm

/I

o

PoseTka

K pazbemy «JATUUK A» unun «JATHNK B» H/PC’IOTB

Kabenb K1002.5
/

AN

EmkocTtb
KOHTpPOIb-
HOro
pactBopa

™\ Brnok

1 Cnus

PucyHok A1.10.2

ycunuTtens

TepmocTtaTt
TC-80M-2

Tpybka NBX CT-18
QBHyTp.z,SXl,O

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

NnpeoGpasoBaTenbLHOro.

MoacoeanHsioT MynbTMeTp APPA-305 k pasbemy « TOKOBBIV BbIXOM, CUTHANN-
3ALNA, RS-485» 6noka npeobpasoBaTensHOro B COOTBETCTBMM C pucyHkom A1.10.3.
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/ \ MynbTumeTp Posetka PC19TB
| |_—~APPA-305 (8ud co cMOpPOHkI Naltiku KOHMaKmos)

mA Kanan A
5(+) \ 6(-)
Kanan B 012 011 010 09 08
9 | 6() 016 015014 013
mA com
o) o) Posetka 019 018 017
PC19TB

K pasbemy « TOKOBbI BbIXO/,
CUTHANNBALUUA, RS-485»
©noka npeobpa3oBaTernibHOro

PucyHok A1.10.3

A1.10.3.2 lNpoBeaeHne namepeHni

3anuealoT 1 AM® NPUroTOBNEHHOrO KOHTPOSIBHOrO pacTBoOpa Xnopuaa HaTpus B COo-
cya 1 nomeLlatnT eMKOCTb KOHTPOJSTbHOrO pacTBopa B TepMocTar.

BkntovatoT TepmocTaT 1 yctaHasnmBaoT TemnepaTtypy (25,0 £ 0,5) °C, nogaepxu-
Bas ee C OTKIMOHEHNEM OT ycTaHoBMBLUErocst 3HayeHms = 0,3 °C.

BblaepxuBatoT eMKOCTb KOHTPOSIbHOrO pacTBopa B TepMocTaTe He MeHee 3 u.

lMoacoeauHAT K WTyLepy syerkn npotoyHon Tpyoky MNMBX CT-18 Tewyrp.2,5%x1,0 OT
€MKOCTM KOHTPOSBHOro pacTeopa.

BkntovatoT 6nok aBTomaTtudeckoro gosvposanusa (BAL) B pexume «PABOTA» u
nponyckawT Yyepes A4eriKy NPOTOYHYI NPUrOTOBIEHHbIN PacTBOp.

MpoBogaT mamepeHne Cna pacTBopa MO MHAMKATOPY M (PUKCUPYHOT 3HAYeHue
Cﬁ;M , MKr/gm3.

4-20

OQHOBPEMEHHO PUKCUPYIOT BbIXOAHbBIE TOKM Groka npeobpasosarenbHoro [, . w

|(9l;}€5, MA, Ha gnana3oHax oT 4 0o 20 MmA n ot 0 4o 5 MA COOTBETCTBEHHO.
M3mepeHus nponssoaaT Tpu pasa.
[Onsa aHanusatopa mncnonHeHnn MAPK-1002P, MAPK-1002P/1, MAPK-1002P/36 n
MAPK-1002P/1/36 nononHUTENbHO NPOBOAAT aHaNoOrMyHble U3MEPEHNS BTOPOro Npuro-
TOBMEHHOrO KOHTPOSIBLHOrO pacTBopa xnopuaa Hatpusa, npeaBapuTesibHO yCTaHOBMB npe-
Aenbl agnanasoHa namepeHnin Cna N0 TOKOBOMY BbIXO4Y:

HAYANO - 1000 mkr/am3;

KOHEL], - 3000 mkr/gm3.

[MpoBoAAT aHanorn4yHbie n3MepeHnsa Ons BTOPOro KaHana, ecnn B KOMMMEeKT aHa-

nu3aTopa BXoOAT ABe rmaponaHenu.
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A1.10.3.3 ObpaboTka pe3ynbTaToB U3MEPEHNN

PaccunTbiBaloT ANs KaXaoro M3MepeHusi OCHOBHYH abCONIOTHYH MOrpeLlHoCTb
aHanusartopa npu namepeHun Cna No MHAMKATOPY Ao, MKr/am3, no opmyne:

I/LB’M 6
Ag=Cri —(Ca +CRa) s (A1.11 1)
roe C}a\;’;’l — MaccoBasA KOHUEHTpaunuAa MOHOB HaTpuA KOHTPOJIbHOIO pactBopa, MKF/LI,M?’;

6 o
CNa — M3MEpPEHHOe 3Ha4YeHMe MacCOBOM KOHLEHTpauuu (akTUBHOCTU) MOHOB
HaTPWs B BOJE OYMLLEHHONM AN XMMUYECKOrO aHanmnsa, Mkr/ams.

PesynbTat onepauunn noBepkn cymTatoT yO0BNEeTBOPUTESIbHbLIM, ECNU:
a) npy namepeHnn Cna pacTBopa C MacCOBOW KOHLIEHTpaumen MoHoB Hatpusa 115,
437 vnv 900 mkr/gm3:

— anga 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

—(05+012C2") < Ay <0,5+012C2",

— ans aHanusartopa NCNOMHEHNI MAPK-1002T, MAPK-1002T/36,,
MAPK-1002T/1 n MAPK-1002T/1/36

—(0,03+0,12Cy3) <Ay <0,03+0,12CR5

6) npu n3amepeHnn Cna pactTBopa C MacCOBOW KOHUEHTpauunen noHos Hatpus 1380
unu 2600 wmkr/om® ansa aHanusaTopa ucnonHeHun MAPK-1002P, MAPK-1002P/36,
MAPK-1002P/1, MAPK-1002P/1/36

~0,3C <A, <03C"

4-20
PaccuntbiBatot 3HaveHuss Cyg

4-20  0-5
| ml >

6blX

0_5 3 -
CNa , MKr/gM3, Ons U3MepeHHbIX 3HaJYeHuit

— [ON4 BbIXOQHOro Toka Ha Anana3soHe oT 4 go 20 MA no copmyne

4-20 [y 4-20 CRa"
Cra (l oo 4) TN Crats (A1.2)
— ANg BbIXOOHOro Toka Ha ananasoHe ot 0 oo 5 MA no dgopmyne
o os C()uan
CN = Iebzx + Cﬁcg‘ ! (A13)

ouan . .
roe CNa — 3anporpaMMmMpoOBaHHbIN Anana3oH naMmepeHunm Cna NO TOKOBOMY Bbi-
xony, MKr/am3, onpedenseMblii Kak pasHocTb Mexay 3HadeHuammn «KOHEL» n «HAYA-
J1O» 3anporpammmnpoBaHHOro guanasoHa namepeHuii Cna No TOKOBOMY BLIXOAY;
Ha4 o
CNa - 3HayeHne «HAYAJIO» 3anporpaMMnpoBaHHOIO Ananas3oHa U3MepeHui

Cna MO TOKOBOMY BbIXo4y, MKr/ams.
PaccuntbiBaloT Ans BCex 3Ha4YeHU OCHOBHYK abCOMTHYIO NOrpeLLHOCTb aHanu-
3aTopa npu namepeHun Cna N0 TOKOBOMY BbIXOAY Ao-5, 4-20, MKI/AMS, Mo chopmyne:
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0-5,4-20
Ao 5420 =Cy 54 Na - (A1.4)

PesynbTat onepauumv noBepku cHUTaOT YAOBNETBOPUTESTbHBLIM, ECIIN:
a) npu namepeHun Cna pactBopa C MacCoOBOM KOHLEHTpaunen MoHoB HaTpusa 115,
437 vnn 900 mKr/am3:
— Ans aHanusatopa ucnonHeHn MAPK-1002, MAPK-1002/36, MAPK-1002/1,
MAPK-1002/1/36, MAPK-1002P, MAPK-1002P/36, MAPK-1002P/1, MAPK-1002P/1/36

—[(05+0002C()”a”)+012C 1< Ay s 20 <(05+0002C()“a”)+012CNa,

— ans aHanusartopa MCMNOMNMHEHUN MAPK-1002T, MAPK-1002T/36,
MAPK-1002T/1 n MAPK-1002T/1/36

~[(0,03 + 0,002 Col™y + 0,12 ™1 < Ag_s 43 < (0,03 + 0,002 CoL"y + 0,12 CRI:

0) npn namepeHmun Cna pacTBOpa C MacCoBOW KOHLUEHTpauuen noHos Hatpusa 1380
unn 2600 mkr/om® ans aHanusaTopa ucnonHennin MAPK-1002P, MAPK-1002P/36,
MAPK-1002P/1, MAPK-1002P/1/36

~(0,002 C9™+ 0,3 CR™y < Ag 545 < 0,002 CoL"+ 0,3Cn

A1.10.4 OnpegeneHne gonosiHUTENbHOM abCoNOTHOM NOrpeLLUHOCTN aHanuaartopa
npu mnamepeHnn Cna, BbI3BAHHOW W3MEHEHWEM TeMMepaTypbl aHanM3aMpyemonm cpeapbi
(norpelwHOCTb TeMnepaTypHON KoMneHcauum aHanuasaTtopa)

A1.10.4.1 NoaroTtoBKa K U3MePEHUAM

lMoaroToBka K U3MepeHMaM aHanoruyHa npmsegeHHon B n. A1.10.3.1.
MynsTumeTtp APPA-305 He ncnonbayor.

A1.10.4.2 lNpoBeneHne namepeHui

3anuealoT 1 AM® NPUroTOBNEHHOrO KOHTPOSIEHOrO pacTBOpa XMopuaa HaTpus B CO-
cyq U NoMeLlarT eMKOCTb KOHTPOJSTbHOIO pacTeBopa B TepMocTar.

BkntoyatoT TepmocTar n yctaHasnusarot temnepatypy (40,0 + 0,5) °C.

BbloepxnBatoT eMKOCTb KOHTPOSBHOIO pacTBopa B TepMocTaTe He MeHee 3 .

MoacoeauHAIT K WTyLepy syenku npotovHon Tpyoky MNMBX CT-18 Tewyrp.2,5%x1,0 OT
€MKOCTU KOHTPOJSIbHOIo pacTeopa.

Bkntovatot BALl B pexnme «PABOTA» 1 nponyckalT 4Yepe3 S4YenKy NpOTOYHYHO
KOHTPOJbHbIN pacTBOpP Xnopuaa HaTpus.

t
dukenpytoT yctaHosuseecst sHadenne Chy, , MKr/ome.

M3mepeHus nponssoaaT Tpu pasa.

Ona aHanmnsatopa wucnonHennn MAPK-1002P, MAPK-1002P/36, MAPK-1002P/1,
MAPK-1002P/1/36 [ONONHUTENLHO MPOBOAAT aHaNOrMM4YHble U3MEPEHUsT ANnst BTOPOro
NPUroTOBIIEHHOIO pacTBopa xropuaa HaTpuA.

MpoBOAAT aHanorn4Hble N3MEPEHNs ANsi BTOPOro KaHana, ecrniv B KOMMNSIEKT aHa-
nu3aTtopa BXo4AT ABE rmaponaHenu.



101

A1.10.4.3 O6bpaboTka pe3ynbTaToB U3MEPEHNN

PaccunTbiBaloT OONOMHUTENBbHYD abCOMOTHYO MOrPeLHOCTb NpU  U3MepeHum
Cna, A, MKkr/aM3, no cdoopmyre:

A, =Cp, —Crt. (A1.5)

t
roe Cy, — NokasaHusi aHanusatopa npy TemnepaTtype KOHTPOSIbHOro pacTBopa
40 °C, mKkr/gm3;

Usm
Na — MOKa3aHusa aHanmnsartopa rnpu Temnepatrype Toro Xe KOHTPOJIbHOro

pacTtBopa 25 °C, mkr/ame.

PesynbTat onepauum noBepKU CHATAOT YAOBNETBOPUTENBHBLIM, ECIIN:
a) npu namepeHmm Cna pacTBopa C MaccoBOW KOHLEHTpaLmen NoHoB Hatpusa 115,
437 vnun 900 mkr/gme:

— Ans aHanusatopa ucnonHeHn MAPK-1002, MAPK-1002/36, MAPK-1002/1,
MAPK-1002/1/36, MAPK-1002P, MAPK-1002P/36, MAPK-1002P/1, MAPK-1002P/1/36

—(10+0.24Cy,) < A, <10+0.24Cyy

— ans aHanusartopa NCNOMHEHNI MAPK-1002T, MAPK-1002T/36,
MAPK-1002T/1 1 MAPK-1002T/1/36

—(0,06+0,24C\7) <A, <0,06+0,24Cy;

6) npu namepeHumn Cna pacTBOpa C MacCoOBOW KOHLEHTpauuen noHoB Hatpus 1380
unu 2600 wmkr/am® ans aHanusaTopa ucnonHeHun MAPK-1002P, MAPK-1002P/36,
MAPK-1002P/1, MAPK-1002P/1/36

—03C" <A, <03C".

A1.10.5 OnpegeneHne ocHOBHOM abCOMOTHOW MOrpPeLwHOCTM aHanuaaTtopa npu
n3MepeHnn TemnepaTypbl aHanM3npyemom cpeabl

A1.10.5.1 lNoagroToBKa K USMEPEHNAM

CobupaloT ycTaHOBKY B COOTBETCTBMMU C pucyHKkoM A1.10.4.

[aTynk TemnepaTypbl aHanu3aTopa NoMeLlarT B TEPMOCTAT XUOKOCTHbIN.

C nomoLublo TepMocTaTa 4OBOAAT TeMnepaTtypy Boabl 4o 3HadveHus (20,0 + 1,0) °C
N NOAOEPXKMBAIOT €€ C OTKMOHEHMEM OT yCTaHoBMBLUErocs 3HavyeHus + 0,1 °C.
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K pasbemy PoseTtka
«OATYMK A» nnm «JATUMK B» [J7PC10TB
6noka npeobpasoBaTenbHOro

K MUCTOYHUKY NMUTAHNA I__J

) Kabenb coeguHUTENbHbIN
NocTosiHHOro Toka MIM-1002 K1002.5
TepmomeTp
nabopaTtopHbIn
a [aTumk 3NEKTPOHHbIN
——— - Temnepartypbl JiT-300
oooo 0O
I ﬁ

Brok TepmocTtaTt
ycunuTens XNOKOCTHbIV

PucyHok A1.10.4

lMTpumedyaHue— CoeaNHEeHU1 N SNEMEHTHI rmgponaHenu, He BnuaroLlne Ha npoBe-
AeHune npoBepkKn, He NokasaHbl.

A1.10.5.2 lNpoBeaeHne namepeHni

duKCHpyOT NoKa3aHns aHanusaTopa no temneparype t, °C, 1 nokasaHus TepmomeTpa
JTT-300 t5, °C, npu Temnepatypax B TepmocTtare (20,0 £ 1,0), (0 + 0,5) n (40,0 £ 1,0) °C.

I1p ume yaHue— [nd nposepkn B Touke ¢ Temnepatypon (0,0 + 0,5) °C gonyckaetcs
NCNonb3oBaTb CTakaH C BOOOW, 3aMOSfTHEHHbIN NIbAOM, YCTAHOBMNEHHbIN HA MarHUTHYO MeLUarsnky.
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MpoBoAAT aHanorMyHble U3MEpPEHUs AN BTOPOro KaHana, ecnn B KOMMMEKT aHa-
nmM3aTopa BXoOAT ABe rmaponaHenu.

A1.10.5.3 ObpaboTka pe3ynbTaToB U3MEPEHUN

PesynbTaT onepaumn NOBEPKM CYATAIOT YAOBETBOPUTENbHBLIM, ECIN ANS KaXKO0W
YyCTaHOBMNEHHOW TemnepaTypbl BbINOMHAETCS YCIOBUE:

-03=st-t=<0,3.

A1.11 OcbopmreHne pesynbTaToB MOBEPKU

A1.11.1 Pe3ynbTaTbl NOBEPKM OCOPMASAIOT B BUAE NPOTOKOMNa MNPOU3BOSIbHON
dopMmbil.

A1.11.2 NonoxuTernbHble pe3ynbTaTbl MOBEPKM YOOCTOBEPSIOT CBUOETENBCTBOM O
noesepke 1 (Unn) 3anUcbio B NacrnopTe Ha aHanM3aTop M 3HAKOM MOBEPKM B COOTBETCTBUMU
¢ Mpukazom MuHnpomTopra Poccun ot 02 nrona 2015 r. Ne 1815. 3Hak noBepkn HAHOCUT-
Csl Ha CBMOETENbCTBO O NOBEPKE M (MNK) nacnopT, U Ha 6ok npeobpasoBaTenbHbIN.

A1.11.3 Ecnn no pesynbtaTtaMm MNOBEpPKU aHanu3atop MNpu3HaKT HENnpuUrogHbiM K
NPUMEHEHNIO, CBMAOETESNLCTBO O MOBEPKE aHHYIMPYIOT M BbINUCLIBAKOT U3BELLEHNE O He-
NPUrogHOCTN K NMPUMEHEHUIO B cooTBeTCcTBUKN C lNpukasom MuHnpomTopra Poccum ot 02
nions 2015 r. Ne 1815.
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NMPUNOXEHUE b

(obsizamernbHoe)

METOAUKA NPUTOTOBJIEHUA KOHTPOJIbHbIX PACTBOPOB

6.1 T[puroToBrneHve pacTtBopa Xxfnopugaa HaTpus C MacCOBOM KOHUEHTpauuen
NoHoB HaTpus 2,3 r/am®

B3atb HaBecky 5,85 r xnopuaa HaTpus, npeaBapuUTernbHO BbICYLLIEHHOMO B TeYeHune 1-
2 4 npu Temnepatype 110 °C (BMecTo HaBeckn MOXeT ucnonb3oBatbesa dukcaHan 0,1H NaCl
OCY MPTY 6-09-292-70). MomecTuTb HaBecky B MepHYt0 konby BMecTumocTbio 1000 cm2,

Hanute B kon6y 500-700 cm3 BOAbl OYMLLIEHHONW ANS XMMWUYECKOro aHanusa no
OCT 34-70-953.2-88 (B manbHenwem o4yunLeHHas Boaa).

HobuTbCca NONHOro pacTBOPEHUSA CONU NepeMeLIBaHNEM COOEPXKUMOTo KONbbI.

[onuTte B KONBy o4nLLIEHHYIO BOAY, HE AoNUBas 4O MeTKu 1-3 cMm.

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

[oBecT 06bemM pacTBopa OYULLLEHHON BOOOW OO METKU, 3aKpbiTb NPO6KOnN 1 Tuia-
TenbHO NepemeLLaThb.

MepennTb pacTBOp B CTEKMASHHYKD UMW MOMAMITUNEHOBYHO (NOMMNPOMNUIEHOBYHO)
€MKOCTb C MSI0THO 3aKPbIBAOLLENCS KPbILLKOMW.

Cpok xpaHeHnsa pacTtBopa — He Bonee 6 mec.

6.2 T[lpurotoBneHne pacTBopa Xnopuaa HaTpUs C MacCOBOW KOHLEHTpauuen
noHoB HaTpusa 230 mr/ am?®

OTtobpaTb nunetkor 100 cm® pactBopa NaCl ¢ maccoBoi KOHLEHTpaLuuein NOHOB
HaTpusa 2,30 r/am3 n nepeHecTn ero B MepHy konby BmectumocTbio 1000 cme.

[onuTb B KONby O4nLLIEHHYIO BOAY, HE AoNuBas 4O MeTKn 1-3 cMm.

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

[oBectTn o6beM pacTBopa OYULLEHHON BOOOW OO METKWU, 3aKpbiTb NPOOKON U TLua-
TenbHO NepemeLlaThb.

MepennTb pacTBOp B CTEKMASHHYKD WX MOMUITUNEHOBYIO (MONUMPOMUIEHOBYHO)
€MKOCTb C NSIOTHO 3aKPbIBaOLLENCSA KPbILLKOW.

Cpok xpaHeHusi pacTBopa — He 6onee 6 mec.

B.3 TMpurotoBneHne pacTBopa Xfopuaa HaTpus C MacCOBOW KOHLIeHTpauuei
MOHOB HaTpusa 69 mr/gm3

OTtobpaTb nunetkonn 30 cm® pactBopa NaCl ¢ maccoBoil KOHLEHTpauuein MOHOB
HaTpusa 2,3 r/am 1 NnepeHecTn ero B MepHyto konby BMecTumocTbio 1000 cmS.

HonuTb B KONBY OYULLIEHHYIO BOAY, HE JONMBas OO METKU 1-3 CM.

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

[oBectTn 06bem pacTBopa OYULLLEHHON BOOON OO METKM, 3aKpbiTb NPOOKOM 1 Tuwa-
TenbHO NepemeLLaThb.

MepennTb pacTBOp B NOMIMITUIEHOBYO (NOMUNPOMNUIEHOBYD) €MKOCTb C MIIOTHO
3aKpbIBaAOLWENCA KPbILLKOW.

XpaHeHune pacTBopa B CTEKIIAHHOM Tape HegonyCTUMO.

Cpok xpaHeHusa pacTtBopa — He bonee 1 mec.
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6.4 [lpurotoBneHne pactBopa Xxfopuga HaTpuUsi C MacCOBOW KOHUEHTpauunen
NoHOB HaTpusa 13,8 mr/gm3

OTobpaTb nunetkon 6 cm® pactBopa NaCl ¢ mMaccoBoi KOHLEHTpauueln MOHOB
HaTpus 2,3 r/am3 1 nepeHecTn ero B MepHyto kondy BmecTuMmocTbio 1000 cm3.

[onuTb B KONBY OYULLIEHHYIO BOAY, HE AONMBas OO METKU 1-3 CM.

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

[oBecTn 06beM pacTBopa OYULLLEHHON BOOOW OO METKU, 3aKpbiTb NPO6GKON 1 Twa-
TenbHO nepemellaThb.

Mepenntb pacTBOpP B CTEKNAHHYIO WM MOMUITUNEHOBYIO (NONUNPOMNUIIEHOBYIO)
€MKOCTb C MAOTHO 3aKpbIBaKOLLENCS KPbILLKOW.

Cpok xpaHeHus pacTtBopa — He bonee 1 mec.

B.5 TMpuroToBreHWe pacTBopa Xnopuaa HaTpus C MaccoBOW KOHLIeHTpauueit
MOHOB HaTpus 2,3 mr/am®

OTtobpaTb nunetkon 10 cm® pactBopa NaCl ¢ mMaccoBoi KOHLEHTpaLuein MOHOB
HaTpusa 230 Mr/ AM® 1 NepeHecTn ero B MepHyto konby BmecTumMocTbio 1000 cm3.

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

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

[oBecTn o6beM pacTBopa OYULLLEHHON BOOOW OO METKU, 3aKpbiTb NPOBKOM 1 Tuia-
TenbHO nepemeLlaTb.

Mepenntb pacTBOp B NOSIMITUIEHOBYO (NONMNPONUIIEHOBYIO) EMKOCTb C MAOTHO
3aKpbIBaAOLENCS KPbILLKOMW.

XpaHeHue pacTBopa B CTEKIIAHHOM Tape HegonyCTUMO.

Cpok xpaHeHus pacTteopa — He bonee 1 mec.

6.6 [MpurotoBneHune pactBopa Xxmopuga HaTpus C MacCCOBOW KOHLEHTpauuen
MOHOB HaTpusa 2600 mkr/am®

OTtobpaTb nunetkoin 11,3 cm® pacteopa NaCl ¢ MaccoBoi KOHLEHTpaLUuein NOHOB
HaTpusa 230 Mr/am® 1 NnepeHecTn ero B MepHyto konby BMecTumocTbio 1000 cms.

[onuTb B KONOy OYMLLIEHHYIO BOAY, HE AonuBas 4O MeTKM 1-3 cMm.

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

[oBectn o6bem pacTBopa OYULLEHHOW BOOOW OO METKW, 3aKpbiTb NpobKon un Tuia-
TenbHO nepemeLlaThb.

Mepenntb pacTBop B NOSIMITUNEHOBYIO (NONMNPONUIIEHOBYIO) EMKOCTb C MIIOTHO
3aKpbIBaAOLWENCS KPbILLKOMW.

XpaHeHune pacTBopa B CTEKNAHHOM Tape HegonyCcTUMO.

Cpok xpaHeHus pacTtBopa — He 6ornee 1 mec.

6.7 [purotoBneHve pactBopa Xxropuga HaTpuss C MacCCOBOW KOHLUEHTpauuen
noHoB HaTpus 1380 mkr/am3

OTobpatb nunetkon 6 cm® pactBopa NaCl ¢ maccoBol KOHLEHTpauuelh MOHOB
HaTpus 230 Mr/am® 1 NepeHecTn ero B MepHyto konby BMmecTumocTbio 1000 cm3.

[onnTb B KONBy o4mLLEHHYIO BOAY, HE AonmBas 40 MeTkn 1-3 cMm.

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

[oBectn o6bem pacTtBopa OYULLEHHOW BOAOM OO METKWU, 3aKpbiTb NPOBKOM 1 Tlia-
TenbHO nepemeLlaTb.
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lMepennTb pacTBOp B NOMUITUMEHOBYIO (NONUNPOMNUIEHOBY) €MKOCTb C MITIOTHO
3aKpbIBaOLLENCA KPbILLKOWN.

XpaHeHne pacTBopa B CTEKMNAHHOW Tape HeaonyCTUMO.

Cpok xpaHeHus pactBopa — He 6ornee 1 mec.

6.8 T[lpurotoBneHne pacTtBopa Xxnopuga HaTpUd C MacCOBOW KOHLEHTpauuen
noHoB HaTpusa 1150 mkr/am3

OTtobpaTh nunetko 5 cm?® pactBopa NaCl ¢ maccoBoi KOHLEHTpauuel MOHOB
HaTpus 230 Mr/ am3 1 nepeHecTn ero B MepHYH konby BmecTuMocTbio 1000 cm3.

HonuTb B KONBY OYULLIEHHYIO BOAY, HE JONMBas 4O MeTkM 1-3 CMm.

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

[oBecT 06beM pacTBopa OYULLLEHHON BOAOW OO METKM, 3aKpbiTb NPobKon n Tuwia-
TenbHO NepemeLlaThb.

MepennTb pacTBOp B NOSIMITUMEHOBYIO (NOMUNPOMNUIEHOBY) €MKOCTb C MITIOTHO
3aKpblBaOLWENCA KPbILLKOWN.

XpaHeHne pacTBopa B CTEKNAHHOW Tape HeaonyCTUMO.

Cpok xpaHeHusa pacTtBopa — He bonee 1 mec.

6.9 [TllpurotoBneHne pactBopa xfopuga HaTpus C MacCOBOW KOHLEHTpauuen
noHoB HaTpusa 900 mkr/gm3

OTto6paTh nunetkor 391,3 cm® pactBopa NaCl ¢ MmaccoBol KOHLIEHTpaLUuein NOHOB
HaTpusa 2,3 mMr/ omM3 1 NepeHecTn ero B MepHyto kondy BmectuMocTbio 1000 cm3.

[onuTe B KONby o4nLLIEHHYIO BOAY, HE AoNuBas 4O MeTKu 1-3 cMm.

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

[loBectTn o6beM pacTBopa OYULLEHHON BOOOW OO METKWU, 3aKpbiTb NPOGKON U TLua-
TenbHO NepemeLlaThb.

[MepenuTb pacTBOp B NOMMITUNEHOBYIO (MONMNPOMNUIIEHOBYO) EMKOCTb C MIIOTHO
3aKpbIBaOLENCA KPbILLKOWN.

XpaHeHne pacTBopa B CTEKNAHHOM Tape HeaonyCTUMO.

Cpok xpaHeHusa pacTtBopa — He bonee 1 mec.

6.10 [lpurotoBneHne pacTBopa xfopuaa HaTpus C MacCOBOM KOHUEHTpauueun
MoHOB HaTpus 690 mkr/am3

OTtobpatb nunetkon 3 cm® pactBopa NaCl ¢ mMaccoBoW KOHLEHTpauuen MOHOB
HaTpus 230 mr/ Am3 1 nepeHecTn ero B MepHY Konby BmecTuMocTbio 1000 cm3.

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

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

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

lMepennTb pacTBOp B NONMITUIIEHOBYO (NONUNPOMNUIEHOBYD) €MKOCTb C MITOTHO
3aKpblBaOLWENCH KPbILLKOW.

XpaHeHne pacTBopa B CTEKNAHHOW Tape HeaonyCTUMO.

Cpok xpaHeHust pacTBopa — He 6onee 1 mec.
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6.11 [lpuroTtoBneHne pactBopa xfopuaa HaTpus C MacCOBOW KOHLEHTpaumen
NoHOB HaTpusa 437 mkr/am3

MpurotoBneHne pactBopa TpebyeT BbICOKOW akKkypaTHOCTW. [1pn npuroToBneHum
[AOSMKHA MCMNOMNb30BaTbCH TONbKO MNONMATUNEHOBAs (nonvnponuneHosas) nocyaa. Mckrto-
YeHMe COCTaBnseT TOMbKO MMMNeTKa, OHa MOXeT ObITb CTeknsiHHOW. Bca npumeHsemas
MepHasa nocyaa OMmkHa ObiTh TWaTenbHO OTMbITa OYULLEHHOW BOoAdoW. He gonyckaeTtcs
NPUKOCHOBEHME PYKaMW K YacTAM Nocybl, KOTOPble KOHTaAKTUPYKOT C NPUroTaBivBaeMbIM
pacTBOPOM.

OTto6paTb nuneTkor 190 cm® pactBopa NaCl ¢ maccoBoi KOHLEeHTpaLuel NOHOB
HaTpus 2,3 Mr/aM® n NnepeHecT ero B MepHyo konby BmecTumocTtbio 1000 cvs,

[onuTb B KONBY OYULLIEHHYIO BOAY, HE AONMBaAsA A0 METKU 1-3 CM.

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

[oBecTn 06beM pacTBopa OYULLLEHHON BOOOW OO METKM, 3aKpbiTb NPOBGKON 1 Twa-
TenbHO NepemellaTb.

Mepenntb pacTtBop B NOSIMITUMEHOBYIO (NOSIMNPONUIIEHOBYD) EMKOCTb C MIIOTHO
3aKpbIBalOLLENCSH KPbILLKOW.

XpaHeHune pacTBopa B CTEKNAHHOM Tape HeaonyCTUMO.

PacTBop xpaHeHuto He NOASIEXNT.

6.12 [lpuroTtoBneHne pactBopa xfopuga HaTpua C MacCOBOW KOHLEeHTpauuen
NOHOB HaTpus 345 mkr/gm3

MpuroToBneHne pactesopa TpebyeT BbLICOKOM akkypaTHOCTU. [Mpyn NpurotoBneHuu
AOJTKHA MCNONb30BaTbCA TOMBbKO NONUaTUNEHoBas (nonmnponuneHosas) nocyaa. Mcknio-
YeHMe COCTaBfISAET TOMbKO MUMNETKa, OHa MOXEeT ObiTb CTeknaHHOW. Bcsa npumeHsaemas
MepHasi nocyaa AoSmkHa ObiTb TWaTenbHO OTMbITa O4YMLLIEHHOW BOoOoW. He gonyckaetcs
NMPUKOCHOBEHNE pyKaMn K YacTsM MOCYAbl, KOTOPblE KOHTAKTUPYIOT C NPUroTaBnMBaeMbiM
pacTBOPOM.

OTtobpaTb nuneTkon 150 cm® pactBopa NaCl ¢ maccoBoi KOHLEHTpaLuenn MOHOB
HaTpus 2,3 Mr/gM® n NnepeHecT ero B MepHyo konby BmecTumocTbio 1000 cm?,

[onuTb B KONOY O4YMLLIEHHYIO BOAY, HE Jonueas 40 MeTkn 1-3 cMm.

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

[oBecTn 06beM pacTBopa OYULLLEHHON BOOOW OO METKM, 3aKpbiTb NPOOKOM 1 Twa-
TeNbHO nepemMeLlaTb.

PacTtBop XxpaHeHUIo He NOANEXNT.

65.13 T[lpurotoBneHne pacTBopa Xxnopuaa HaTpusi C MacCOBOMW KOHLUEHTpauuen
MoHoB HaTpusa 230 mkr/am3

MpurotoBneHne pactBopa TpebyeT BbICOKOW akKypaTHOCTW. [1pu npuroToBneHum
AO0JDKHA MCNONb30BaThCA TOMBKO NONUaTUNEHoBas (nonvnponuneHosas) nocyaa. Mcknio-
YeHMe COCTaBnseT TOMbKO MUMeTKa, OHa MOXeT ObITb CTeKnsiHHOW. Bca npumeHsemas
MepHas nocyaa AoSmKHa ObiTb TWATeNbHO OTMbITa OYULLEHHOW BOAoW. He gonyckaeTtcs
NMPUKOCHOBEHWE PyKaMm K YacTsM NOCyAbl, KOTOPblE KOHTAKTUPYIOT C NPUroTaBnMBaeMbiM
pacTBOPOM.

OTtobpaTb nuneTkor 100 cm® pactBopa NaCl ¢ maccoBoi KOHLEHTpaLueli NOHOB
HaTpus 2,3 Mr/gM® n NnepeHecTn ero B MepHyto konby BmecTumocTtbio 1000 cv?,

HonuTb B KON6y oumnLLEeHHYO BoAy, He Aonuneas Ao MeTkn 1-3 cMm.

TepmocTaTtupoBaTb Konby npm Temnepatype (20 £ 1) °C He meHee 0,5 u.
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[loBecTn o6bemM pacTBopa OYULLLEHHOW BOAOW A0 METKU, 3aKpbiTb NPOOKOM 1 TLua-
TenbHO nepemMeLuaTb.
PacTBop XpaHeHUIo He NOASNEXNT.

6.14 T[lpurotoBneHne pacTBopa xflopuvaa HaTpusi C MaccOBOM KOHUEHTpauuen
noHoB HaTpus 115 mkr/gm3

MpuroToBneHne pacTtBopa TpebyeT BbICOKOW akKkypaTHOCTW. [lpu npurotToBneHuu
AOJMKHA MCMorb30BaTbCH TONbKO MONMaTUIEHoBasa (nonunponuneHosad) nocyaa. cknode-
HWE COCTaBISAET TONbKO NUMETKA, OHAa MOXET BbITb CTEKINSAHHOW. Bca npumeHsemasa mepHas
nocyaa AormkHa ObITb TLATENbHO OTMbITa OYMLLEHHON BOAON. He gonyckaeTcsa NpukocHoBe-
HWE pyKkamK K YacTaM Nocyabl, KOTOPbIE KOHTAKTUPYIOT C NPUrOTaBIMBaEMbIM PacTBOPOM.

OTtobpaTb nuneTkon 50 cm® pactBopa NaCl ¢ maccoBoi KOHLEHTpauuein MOHOB
HaTpusa 2,3 Mr/aM® n NnepeHecTn ero B MepHyto konby BmecTtumocTbio 1000 cm3,

[onuTte B KONBy o4nLLIEHHYIO BOAY, HE AoNUBas 4O MeTKu 1-3 cMm.

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

[oBecT o6bem pacTBopa OYULLEHHON BOOOW OO METKM, 3aKpbiTb NPOBKOM 1 Tuwa-
TenbHO NepemeLlaThb.

PacTBOp XpaHeHUo He NOANEXNT.

6.15 T[lpurotoBneHne pacTtBopa xfopuaa HaTpusi C MaccOBOM KOHUEHTpauuen
NOHOB HaTpus 46 mkr/om?3

MpurotoBneHue pacrteBopa TpebyeT BbLICOKOM akkypaTHOCTU. [Mpu npurotoBneHun
AO0JDKHA MCNONb30BaTbCA TOMBKO NONUaTUNEHoBas (nonvnponuneHosad) nocyaa. Mcknto-
YeHune COoCTaBnsieT TOMbKO MuMeTka, OHa MOXeT ObiTb CTeknsaHHOW. Bcs npumeHsemas
MepHas nocyaa AOfkHa ObiTb TWaTenbHO OTMbITa OYMLLIEHHOW Bodow. He gonyckaetcs
NMPUKOCHOBEHME pyKaMM K YacTsiM NocyAbl, KOTOPble KOHTaKTUPYIOT C NPUroTaBnMBaeMbiM
pacTBOPOM.

OTtobpaTb nunetkonn 20 cm® pactBopa NaCl ¢ maccoBoi KOHLEHTpaLuein MOHOB
HaTpusa 2,3 mr/am® 1 nepeHecTn ero B MepHyo konby BmectumocTbio 1000 cm®,

[onuTtb B KOnby OYnLLIEHHYIO BOAY, HE AONMBasi 40 METKM 1-3 cMm.

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

6.16 T[lpurotoBneHne pacTBopa Xxfopuaa HaTpusi C MacCOBOMW KOHUEHTpauuen
MOHOB HaTpusa 23 MmKr/am3

MpurotoBneHne pacteopa TpebyeT BbICOKOW akKypaTHOCTU. [1pn nNpuroToBneHuu
AOJIMKHA MCMNONb30BaTbCA TONbKO NONMAaTUNEHoBas (nonunponuneHosas) nocyaa. Ncknio-
YeHne COoCTaBnseT TOMbKO MuMeTKa, OHa MOXeT ObiTb CTeknsaHHOW. Bcs npumeHsemas
MepHas nocyaa AOfkHa ObiTb TLlaTenbHO OTMbITa OYMLLEHHOW Boaow. He gonyckaetcs
NMPUKOCHOBEHME PyKaMm K YacTsM NOCyAbl, KOTOPblE KOHTaAKTUPYIOT C NPUroTaBnMBaeMbiM
pacTBOPOM.

OTtobpaTb nunetkonn 10 cm® pactBopa NaCl ¢ maccoBoi KOHLEHTpauuein MOHOB
HaTpusa 2,3 mr/am® 1 NnepeHecTn ero B MepHyto konby BmectumocTbio 1000 cm®,

HonuTtb B kONBY o4MLLEHHYIO BOdy, HE AoNnBas 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 NnepemMeLlaThb.

PacTBop xpaHeHWo He NOANEXMNT.
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6.17 [lpurotoBneHne pactBopa xfopuaga HaTpus C MacCOBOW KOHLEHTpaumen
MOHOB HaTpusa 9,2 Mkr/am3

MpurotoBneHne pactBopa TpebyeT BbICOKOW akKkypaTHOCTW. [1pn npuroToBneHum
AOJDKHA MCNONb30BaTbCA TOMBbKO NONUaTUNEHoBas (nonvnponuneHosas) nocyaa. Mcknio-
YeHMe COCTaBnseT TOMbKO MMMNeTKa, OHa MOXeT ObITb CTeknsiHHOW. Bca npumeHsemas
MepHas nocyaa AofmkHa ObiTb TWaTenbHO OTMbITa OYULLIEHHON BoAow. He gonyckaeTtcs
NPUKOCHOBEHME PYKaMW K YacTAM NOCyabl, KOTOPbIE KOHTAKTUPYHOT C NPUroTaBfiMBaeMbIM
pacTBOPOM.

OTtobpaTb nunetkon 4 cm® pactBopa NaCl ¢ mMaccoBoi KOHLEHTpauueln MOHOB
HaTpus 2,3 Mr/gM® n nepeHecTn ero B MepHyto konby BmecTumocTtbio 1000 cv?,

[onuTb B KONBY OYULLIEHHYIO BOAY, HE AONMBasA A0 METKU 1-3 CM.

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

[oBecTn 06beM pacTBopa OYULLLEHHON BOOOW OO METKM, 3aKpbiTb NPOBGKON 1 Twa-
TenbHO NepemellaTb.

PacTtBOp XpaHeHUo He NOANEXNT.

5.18 T[lpurotoBneHne pacTBopa Xxnopuga HaTpusi C MacCOBOMW KOHLUEHTpauuen
MOHOB HaTpus 2,3 mkr/am3

MpuroToBneHne pacteopa TpebyeT BbLICOKOW akkypaTHOCTU. [Mpyn NpUroToBneHuu
AO0SDKHA MCNONb30BaTbCA TOMBKO MNONUaTUNeHoBas (nonvnponuneHosad) nocyaa. Vcknio-
YeHWe COCTaBnseT TONbKO MUMeTka, OHa MOXeT ObITb CTeKknsiHHOW. Bca npumeHsemas
MepHas nocyga AoShKHa ObiTb TUWlaTenbHO OTMbITa OYMLLIEHHOW BoLoW. He gonyckaetcs
NMPUKOCHOBEHWE pyKaMn K YacTsM NOCyAbl, KOTOPblE KOHTAKTUPYIOT C NPUroTaBnMBaeMbiM
pacTBOPOM.

OTtobpaTb nunetkon 1 cm® pactBopa NaCl ¢ maccoBoii KOHLEHTpauueln MOHOB
HaTpusa 2,3 Mr/ame 1 NnepeHecTy ero B MepHyto konby BMmecTumocTbio 1000 cm3.

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

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

[loBecTn oO6bemM pacTBopa OYMLLEHHOM BOAOW OO METKM, 3aKpbITb NPOOKOM M TLla-
TenbHO nepemeLlaThb.

PactBop XxpaHeHuo He NOASNEXNT.

lNpumedyaHue - lNpuBegeHHas MeToamnKa BbINOMIHEHA B COOTBETCTBUN C NPUNOXEHN-
eM B «[lpurotoBneHne npoBepoYHbIX PacTBOPOB» AOKYMEHTa «3reKTpodbl WOHOCENEKTUBHbIE
«3JINC-212Na». MeToauka nosepku NPBA.418422.012-03MI1».
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NMPUNOXEHWUE B

(obsizamernbHoe)

NMPOTOKON OEMEHA C BHELLIHUM YCTPOUCTBOM

Mo ULUOPOBOMY MHTEP®ENCY

B.1 TUMMbl JAHHBIX N POPMATbI X NMPEOCTABIEHNA

Tabnuya B.1
O603HayeHue MpumeyaHusn
b.N N-HbIR BGUT.
OpHobutoBas 6ynesa nepeMeHHas:
bool 0 — FALSE;
1-TRUE.
bit8/16/24/32/N Habop 6uTtoBbIX hnaxkoB unu nonen pasmepom 8/16/24/32 / N our.
uint8/16/32/N BessHakoBoe uenoe gnvHon 1/2/4 6anta / N 6ur.
int8/16/32/N 3HakoBoe uernoe anuHon 1/2/4 6awta / N 6uT.
float32 Yumcno ¢ nnaeatoLen ToOYKOM OAMHapPHON TOYHOCTK pa3mepom 4 Ganta
(IEEE 754-2008).
float64 Yuncno ¢ nnaeatoLwen ToYKOM ABOMHON TOYHOCTU pa3mepom 8 banT
(IEEE 754-2008).
.. [N] Maccus u3 N 0QHOTUMHBLIX 3NTIEMEHTOB.
ASCIIZ TekcToBas cTpoka C TEPMUHUPYIOLLNM HyneBbiM 6anToMm.

B.2 MPOTOKOI/1 OBMEHA «B30OP-4»

B.2.1. dusnyeckmn nHtepdenc: RS-485.
B.2.1.1. Oonyctumeble HacTporiku COM/UART-NopToB NpuBEAEHbI HIDKE.

Tabnuuya B.2

Honyctumble ckopocTn obMeHa | 1200, 2400, 4800, 9600, 9200, 38400, 57600, 115200 6ut/c
CrapToBbIx 6ut 1

BbuT gaHHbIX 8

CronoBbIx 61T 1wmm 2

KOHTpOﬂbHeTHOCTM

HeT, YeTHOCTb, HEHYETHOCTb

Cnocob nepepaun

mragwunm 6utom Bnepef (LSB first)

B.2.2. O6GMeH JaHHbIMKU MPOM3BOAUTCS B PEXMME 3anpoc-0TBET. 3anpoc Bcerga npoMsBoguTcs Mma-

CTEePOM LUUHbI.

B.2.3. Kagpbl oOmeHa Bcerga umetot gnvHy 9 6ant. OnucaHne dopmMaTa Kagpa 1 HasHavyeHue no-
new kagpa npuBeAeHbl B ABYX HWXKeCneayLwmx Tadbnuuax.

Tabnuuya B.3
MopsgkoBbIN HOMep banTa B Kagpe
1 2 3 4 5 6 7 8 9
Head NetAddr ChNum Option DO D1 D2 D3 Cs




111

Tabnuya B.4
Mone Ha3HayeHue MpumeyaHus.
Head Mpeambyna Bcerga 255.
NetAddr CeTteBoW agpec ] 0...255
(appec umsmyeckoro yctponcraea)
Homep kaHana 0 — bnok NMpeobpasoBaTenbHbIN;
ChNuUm (agpec nornyeckoro ycTpomcTea, 1 - MNnata Ycunutens, kaHan «A;
KOTOpoe ABnsieTcs ogHUm n3 6nokos | 2 — lNnata Ycunutens, kaHan «By.
PU3NYECKOro yCTpomncTea)
OpCode Option.0...6 Kog onepauum.
(Mnadwue cemb 3HaueHne nognonst OpCode coaepXuTt ykasaHue
6um ronss Option) KaK Ha Tun onepauuu (4YTeHue/3anuchb), Tak U Ha
] LeneBylo NepeMeHHyto, 3Ha4yeHne KOTOpor
Option cnegyeT npounTaTb UKW 3anucathb.
DIR Option.7 BbuT HanpaBneHus:
(cmapwut 6um 0 — 3anpoc;
ronsi Option) 1 - oTBeT.
DO ... D3 [aHHble
CS KoHTponbHasa cymma CmM.Huxe.

B.2.4. KoHtponbHas cymma CS paccumTbiBaeTcsa no popmyne:

CS ={Head + NetAddr + ChNum + OpCode + DO+ D1+ D2 + D3+1} AND OXO0FF, (1)

ne Ha,D,‘-IépKI/IBaHI/Ie O3Ha4aeT nHBepcuto.

B.2.5. MNpumep obmMeHa gaHHbIMU:

3anpoc: 0xFF 0x01 0x00 0x02 0x00 0x00 0x00 0x00 OxF7

OxFF — npeambyna

0x01 — agpec ycTponcTsa

0x00 — Homep kaHana

0x02 — kog onepauuu: YTeHue peructpa Type
0x00 — 4 6anTa pgaHHbIX D3 ... DO

OxF7 — koHTponbHas cymma

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

OxFF — npeambyna

0x01 — agpec ycTponcTsa

0x00 — Homep KaHana

0x82 — ko onepaLmum oTBeTa: peructp Type
0x05 — DO 6ainT 3Ha4eHus peructpa Type
0x00 — D1 6ainT 3Ha4eHus peructpa Type
0x00 — D2 6aiT 3HadeHus peructpa Type;
0x00 — D3 6ainT 3Ha4eHus peructpa Type
0Xx72 - KOHTpOnbHas cymma

B.2.6. BHumaHue! Bo Bcex HpkecneayloLmnx onnucaHnsax permcTpoBbIX Moaenen nogpasyMmeBaeTcs
MCMNOMb30BaHNE CreaYLWUX 3HAYEHUI MONEN «MO YMONYaHUIO»:
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Tabnuya B.5
Ne 6aiTa
Mone 3HayeHue «no ymonyaHuio»
B Kagpe
1 Head 255
5 NetAddr CeteBon agpec npubopa, ycTaHaBNMBaeTCa BPYYHYO NpU KOHUrypauum
npubopa Ha MecTe aKkcnnyaTauumn.
3 ChNum Homep kaHana, ngeHTMdnumMpyeT normdecknin mogyns npubopa, cogepxa-
LM LEeNeByo NEPEMEHHYIO.
Onsa onepaumn « M TEHWE» atn 6antbl cogepxar:
5.8 DO...D3 - B Kagpe ¢ 3anpocoMm - Bcerga 0;
- B Kagpe C OTBETOM - 3HA4YeHue LenieBoro perncTpa.
9 CS KoHTponbHbIN Kog, BbluncnsieTcda no popmyne 1.
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B.3.1. CtpykTypa obOmeHa cooTBeTcTBYyeT AokymeHTy «MODBUS APPLICATION PROTOCOL
SPECIFICATION V1.1b3» ot 26.04.2012, BbINyweHHOMY HekoMMep4yeckon opraHmusaumern “"Modbus
Organization, Inc.", Massachusetts, USA (cm.http://www.modbus.org).

B.3.2. PeannsoBaHHasi pasHoBMAHOCTb npoTtokona: MODBUS RTU (6anTbl nakeToB nepegaroTtcs
«KaK ecTb» 6e3 JOMONMHUTENbHOW KOOAMPOBKM).

B.3.3. ®unsnueckun nHrepdenc: RS-485. Nonyctumble HacTpoinkn COM/UART-nopToB npuBeaeHbI

HUXeE.

Tabnuua B.12

Honyctumeble ckopoctn obmeHa | 1200, 2400, 4800, 9600,

19200,38400,57600, 115200 6uT/c

CTtapToBbIx 6UT 1

But paHHbIX 8

CtonoBbIx 6ut 1mnn 2

KoHTponb YeTHoCTH HeT, YETHOCTb, HEYETHOCTb

Cnocob nepeagauu Mnaawwum 6utom Bnepea (LSB first)

B.3.4. O6MeH gaHHbIMK NPOU3BOANTCS B peXxnMe 3anpoc-0TBeT. 3anpoc Bcerga npov3BoanTcsa ma-
CTEPOM LLMHbI.

MpumeyvaHnus

1 Bce eavHuLbl JaHHbBIX pacrnonaralTcs B NamMATM HauyMHasi C YCrOBHOrO HyneBoro agpeca no
cxewme littlte-endian ¢ ncnons3oBaHuem 6ariToBon agpecaumu.

2 Mnagwun 6anT eanHWLbl AaHHBIX BCerga pacnonaraetca no YETHOMY agpecy.

3 Ha Ty e camylo obnacte namsiTn «HaknagblBaeTca» agpecHoe npocTtpaHcTBo ModBus «peru-
CTpOB» pasmepoM 2 Ganta kaxapii. [pn aTom ecnu agpec «peructpa» paBeH 1, TO 3TO COOTBETCTBYET
SantoBomy agpecy 2 1 T.4.

4 Hewncnonb3yeMmble cTaplive 6anTbl eAnHULBI AaHHbBIX Bcerga pasHbi 0.

B.3.5. «kMAPK-1002» un «MAPK-1002T». PETMCTPOBbBIE MOAEJN, MNPOTOKONlT OBMEHA
«MODBUS RTU»
B.3.5.1. NapameTpbl npnbopa, «perncrpoBas» agpecauus.
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