AHAJIMTUYECKOE NMPUBEOPOCTPOEHUE

B30P

ANA 3KONOrMn 1 TENNOIHEPTETUKN

AHAJIN3ATOP
HATPUA
MAPK-1002T

Pykoeodcmeo no akcnninyamauuu

BP49.00.000-01P3

© HhL

r. HmxHmn Hosropop 2022 r.



2

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

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

NnoYTOBbLIN afpec 603000 r. H.HoBropog, a/s 80

OTAeNn MapKeTuHra (831) 282-98-00
market@vzor.nnov.ru

CEPBUCHBIN LLEHTP (831) 282-98-02
service@vzor.nnov.ru

http: Www.vzornn.ru

Cuctema MeHeIKMEHTa KadecTBa npeanpusatmsa ceptudmumpoBaHa Ha
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B usgenuu AOonyckarTCA He3Ha4YuTellbHble KOHCTPYKTUBHbIE U3MEHE-
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CKNE XapaKTepUCTtukm n rnpasusia akcrmyataunun.
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1 BHUMAHUE: AHanun3aTtop oTrpagyvpoBaH U rotoB
K padoTe!

AneKkTpoAabl YCTAaHOBUTbL Ha rugponaHernb ¢ HOMe-
pOM, COOTBETCTBYHOLMNM HOMEPY, HaHeCEeHHOMY Ha KO-
pobkax ¢ a3nekrtpoaamu. [pn HeBbLINOSIHEHMM 3TOro
yCNoBuUSA aHanNM3aTop AO0JKeH ObITb OTrpagyMpoBaH 3a-
HOBO!

2 BHUMAHUE: HE XPAHUTb HATPUEBDIE 3JIEK-
TPO[Obl B « CYXOM» BULE, Tak Kak aneKkTpoAbl NOSIHO-
CTbIO TEPAIOT CBOU XapaKTePUCTUKU NMPU UX BbiCyLUMBa-
Huu!
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PykoBoacTBO No akcnnyataumm npegHasHavyeHo ans n3y4yeHust TEXHUYECKUX Xapak-
TepucTuk aHanuaatopa Hatpus MAPK-1002T (panee — aHanuMsaTop) U NnpaBusl ero aKCnny-
aTauuu.

AHanusatop cooTBETCTBYeT TpeboBaHuAM TexHuyeckmx ycrnosunm TY 26.51.53-028-
39232169-2020 (naeHTU4YHbl TY 4215-028-39232169-2010), KOMMeKTa KOHCTPYKTOPCKOW
aokymeHTaumm BP49.00.000 n TOCT 27987-88 «AHanusaTopbl XUOKOCTU NOTEHUMOMETpUYe-
ckue 'Cly.

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

2 BHUMAHUE: B nspenun ncnonb3yetcs nneHo4vyHas knasuartypa. U3BEIr'ATb
HAXATUA KHOMOK OCTPbIMU NPEOMETAMMA!

1 ONMMCAHUE U PABOTA

1.1 Ha3HayeHue u3denus

1.1.1 HanmeHoBaHue n ob6o3HavyeHne n3nenus

O6o3HavyeHne aHann3aTopa COCTOUT N3 0603HaYEHNA UCNOMHEHUST aHann3aTopa 1
o6o3HauveHus TY. O60o3Ha4YeHne NCNONHEHUS aHannsaTopa:

MAPK-1002T / X / X

HanmeHoBaHne aHanusartopa

WcnonHeHne aHanmnsatopa no cnocoby MoHTaxa
6noka npeobpasoBaTenbHOrO:

lmToBown (6e3 3Haka);

HaCTeHHbIN — «1».

WcnonHeHne aHanuaatopa no HOMUHANBHOMY HaNPSHKEHWUIO
nUTaloLLLEN CETM NEPEMEHHOTO Toka 6noka npeobpa3oBaTENbHOrO:
220 B (6e3 3Haka);

36 B — «36».

Mpumep 0603HaYeHnss aHanusaTopa:

AHanusaTtop ¢ 6nokom npeobpasoBaTesibHbIM HACTEHHOIO UCMOMHEHWS C AManaso-
HOM n3mepeHuii Cna oT 0,01 o 1000 mkr/ame 1 HanpshxeHneM NuTaHnsa 6noka npeobpaso-
BaTenbHoro 36 B:

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

1.1.2 AHanunsaTop npegHasHayeH A5 UsMepeHn MaccoBOM KOHLUEHTpaummn (akTus-
HOCTU) MOHOB HaTpus 1 Temnepatypbl (°C) BOAHbBIX pacTBOPOB.
1.1.3 Obnactb NpUMEHEHNA — Ha OObEKTax TENOBON SHEPreTUKN.
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1.1.4 Tun nameputenbHoOro npeobpasosatens (B AanbHenwem npeobpasoBaTernb):
— paboTaroLwmi C YyBCTBUTENbHBIM 3NIEMEHTOM AN N3MEPEHNN aKTUBHOCTU MOHOB

HaTpus (pNa);

— C ranbBaHW4YeCcKMM pasdeneHneM Bxoda U BbiIXxoaa;

— C YCTPOMCTBOM MHOUKALUW;

— C OBYMs KaHanamu n3amepeHui;

— B Buae 6nokoB onsi WMTOBOro NMB0 HAaCTEHHOrO MOHTaXa W Gnoka ycunutens,
yCTaHaBnMBaeMOro Ha WwuTe rugponaHenu;

— C npeobpasoBaHMEM pe3ynbTaToB U3MEPEHUN B YHUDULMPOBAHHBIV 3NeKTpude-
CKUM BbIXOQHOW CWUrHam NMOCTOSIHHOIO TOKa M OOMEHOM WHopmaunen no mHTepdency

RS-485.

1.1.5 Tvn 4yBCTBUTENBHOIO 3reMeHTa — NPOTOYHbIN.

1.1.6 Tunbl NpUMEHSIEMbIX 3NEKTPOLOB NpuBeaeHbl B Tabnuue 1.1.

Tabnuya 1.1
HasHaudeHne Tunbl NPUMEHAEMBIX MarotoBuTeno
anekTpoga 9NeKTpoaoB
MoHocenekTnBHbIN OnNeKTpoa CTEKNSAHHbLIN OAO «l'omenbckun 3aBof
anekTpos, 9C-10-07 N3MepuUTENbHbIX NPUOOPOBY,

YyBCTBUTENBHbIN
K MOHaM HaTpus
(HaTpueBbIn
anekTpon)

r. lomenb, Pb

OneKTpoa MOHOCENEKTMBHbIN 000
CTEKIAHHbIN «M3mepuTtenbHas TeXHUKay,
OJINC-212Na/3 (K 80.7) r. Mocksa
OneKTpoa MOHOCENEKTMBHDIN oryn

NC3n-Na-11-3-R3-80

«CrlMO «Ananutnpnbop»
r. CmoneHck

MNoHocenekTnBHbIN
anekTpoa,
YYBCTBUTESbHbIN

K MoHam Boaopoaa
(pH-anexTpoa)

OnNeKTPOA CTEKNAHHbIN
3CJ1-43-07CP

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

OneKTpo CTEeKMAHHbBIN
9C-10601/7(K 80.7)

0]0]0)]
«MNameputenbHasa TEXHMKa,
r. MockBa

OnekTpon
CpaBHEHUS

OneKkTpoa BcriomoraTenbHbIN
3OBJ1-1M3.1

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

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

OnekTpoa cpaBHeEHUS
9Cp-10101-3,0(K 80.4)

000
«MN3meputenbHasa TEXHUKa,
r. MockBa

MpumeyaHue—- Bo3MoXHO NpUMEHEHME OPYrMX SMEKTPOAOB, XapaKTEPUCTUKN KO-
TOPbIX HE XYXKe YKa3aHHbIX 3/1eKTPOOB.

1.1.7 Tvin aHanunsaTopa:
— cnpeaBapuUTeNbHbIM 3NIEKTPOHHbIM ycunuTtenem (6510KkomM yecunuTtenst), ranbBaHu-

YyecKn pa3Bs3aHHbIM OT 6roka Npeobpas3oBaTenbHOrO;

— C aBTOMaTMYECKUM 4O3MPOBAHMEM NOALLENAYMBAIOLLENO peareHTa;
— C YBENUYEHHBbIM MEXIpaaynpoBoYHbIM UHTepBanom (180 cyTok).

1.2 OcHO8HbIe napamemphbi U pa3mMephbl

1.2.1 Bua knumaTtnyeckoro ncnonHeHust aHanmsatopa — YXJ14 no FOCT 15150-69,
HO NpW 3TOM TemnepaTtypa OKpPY>KarLero Bo3gyxa npu akcnnyatauum osmkHa ObiTb OT

nntoc 5 go nntoc 50 °C.
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1.2.2 [lo ycTONYMBOCTU K BO3AENCTBUAM TeMnepaTypbl N BAXXHOCTW rpynna ncnors-
HeHus aHanun3aTtopa no NOCT P 52931-2008 - B4.

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

1.2.4 ['lo yCTONYMBOCTU K BO3AENCTBUIO aTMOCHEPHOro AaBreHnsa ncnosiHeHne aHa-
nnsatopa no NOCT P 52931-2008 - P1.

1.2.5 MNapameTpbl aHanuanpyemoun cpefbl (BOOHbLIX pacTBOPOB)

1.2.5.1 Temnepatypa (ananasoH TemnepaTypHoOu KomneHcauun),
R ot nntoc 10 go nntoc 40.
1.2.5.2 laBnenune, MMa ..........cccoeevvvvvvieeennn. 0 (paBHO aTMOCEPHOMY AABMNEHUIO).
1.2.5.3 Pacxopn Yepes rmaponaHernb, AM3/Y .........cccoveeveiieeeieeeeeeeeeen ot 5 po 200.

1.2.5.4 YpgenbHasa anektTpuyeckasa nposoanmMocTb (Y3II1) aHanuampyemon cpeapbl Ha
BXo4e rmgponaHenu, obycnosrneHHasi pacTBOPEHHbIMU KOMMOHEHTaMW, 3a UCKIOYEHMEM
nojLienaymeatoLLero peareHTa, n pH aHanuampyemon cpebl COOTBETCTBYHOT Tabnvue 1.2.

Tabnuya 1.2
[nanasoH namepeHunn MNogwenaynsatoLmm [NapameTpbl aHannanpyemomn cpeapl
Cna, MKr/am?® peareHT Ha BXofe rugponaHenu
Y3rI1, mkCm/cm, pH
He 6onee
ot 0,3 go 1000 AMMMak
o1 0,01 7o 1000 [umsonponunamuH, 55 o1 5,5009,3
’ anatunamMmuH
ITpume4aHue— B aHanusmpyemon BogHOW cpene AOMKHbI OTCYTCTBOBaTbL Belle-
cTBa, obpasytoLme Ha NOBEPXHOCTN METasoOB HENPOBOASLLME NITEHKM 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 OTHOCHTENbHAA BIaXHOCTb OKpPYXKaloLWEero Bo3gyxa npu TemnepaTtype

nroc 35 °C n bonee HM3KNX TemnepaTypax 6e3 koHaeHcaumm Briarn, %, He bonee ............... 80.
1.2.6.3 AtmocdepHoe gaenenme, klla (Mm pT. CT.) ...........cee... OT 84,0 0106,7

(ot 630 go 800).

1.2.7 OnekTpuyeckoe nuTaHne 6rnoka npeobpasoBaTenbHOro ¢ 6riokamu ycunurtens
OCYLLEeCTBMSETCS OT CeTU NepeMeHHOro Toka HanpshkeHnem 220 nnbo 36 B B 3aBUCMMOCTHU
OT ncnonHeHus, npu yactote (50 £ 1) 'y, ¢ AOoNyCKaeMbIM OTKNOHEHNEM HaNPSKEHUS NU-
TaHus oT muHyc 15 go nntoc 10 %.

1.2.8 dnekTpuyeckoe nuTaHne 6y10ka aBTOMaTM4EeCKOro 403MpOBaHNSA OCYLLEeCTBNA-
eTCs OT CeTu nNepeMeHHOoro Toka HanpsbkeHnem 220 B npu yactote (50 + 1) 'y ¢ gonycka-
€MbIM OTKITOHEHWEM HamnpsiKeHUs nuTaHus oT MuHyc 15 go nnoc 10 % Yepes UCTOYHUK
nuTaHna noctosiHHoro Toka MIM-1002 ¢ BbIxOAHBLIM HanpsxeHneMm (24 + 1) B.

1.2.9 lNoTpebnsiemast MOWHOCTb

1.2.9.1 NoTpebnsemas moLwHOCTb 6rnoka npeobpasoBaTensHOro ¢ 6okamu ycunm-

TR LT = B N TSN o To Y 1 (Y= 10.
1.2.9.2 NoTpebnsemas MOWHOCTb UcTovHuKka nutanms WM-1002 (ansa yctporncTtea
aBTOMaTUYECKOrO A03NPOBAHNSA), B-A, HE BOMEE .....covveeeeeiecce e 95.

1.2.10 OnekTpu4eckoe CONpOTMBIIEHNE U30NALUN CUMOBLIX Lienen nutaHusa 6rnoka
npeobpasoBaTenbHOro MeXay LWThIPSMU BUIKU 1 KoprnycoM Brnoka npeobpasoBaTesibHOro,
MOwm, He meHee:

— npwu Temnepatype okpyxatowiero Bo3gyxa (20 £5)°C ......cooiiiiiiiiiiiiiieee, 40;

— npu TemnepaTtype okpyxarowero Bo3ayxa 50 °C .........ooovviiiiiiiiiiiiieieen, 10;

— npu Temnepartype okpyxawwero so3gyxa 35 °C n OTHOCUTENLHOWN BIIAXXHOCTU
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1.2.11 DnekTpuyeckass u3onsauMs CUMoBbIX Lenen nutaHua 6noka npeobpasoBa-
TEeNbHOro Mo OTHOLLEHUIO K ero KOprycy BblAep>XMBaeT B TedyeHne 1 MUH ucnbiTatenbHoe
HanpsbkeHue 1,5 kKB cuHycomganbHOro nepeMeHHoro Toka Yactoton 50 'y B HOpManbHbIX
YCITOBUSX MPUMEHEHUS.

1.2.12 DnekTpuyeckoe COnpoOTMBIIEHNE MEXAY BHELUHEW KNeMMOW 3alUMTHOro 3a-
3emMneHus 6noka npeobpasoBaTenbHOro 1 ero kopnycom, Om, He 6onee ....................... 0,1.

1.2.13 AHanusaTtop obecneyMBaeT HACTPOWMKY Ha napamMeTpbl 3NEKTPOLHOW Cu-
cTeMbl, Korga napameTpbl pH-anekTpoga CoOTBETCTBYHOT NpuBeAEHHbIM B Tabnuvue 1.3.

Tabnuya 1.3

KpyTnaHa BOOOPOAHOM XapakTepUCTUKN
B €€ NIMHenHon 4YacTtun, mB/pH, He meHee

KoopanHaTtbl M30noTeHUnanbHON TOYKM
pH-anekTpoaa

Ei, mB
-25+30

pHi, pH
7,0+0,3

- 57,0 (npu Temnepatype 20 °C)

1.2.14 FabapuTHble pa3Mepbl, Macca OCHOBHbIX Y310B aHanmus3aTopa COOTBET-
CTBYIOT 3HA4YEHNAM, NpuBeaeHHbIM B Tabnuue 1.4.

Tabnuya 1.4
WcnonHeHnne HavmeHoBaHune MabapuTHble Macca,
aHanmsartopa y3r0oB pasmMepbl, Kr,
MAPK- MM, He bornee He bonee
1002T, 1002T/36 Bbriok npeobpasoBaTenbHLIN
LLMTOBOrO NUCMOSTHEHUS 252x146x115
(6e3 kabens) 260
1002T/1, 1002T/1/36 Bnok npeobpasoBaTenbHbI ’
HaCTEHHOro UCMOJSTHEHNSA 266x170x95
(6e3 kabens)
]833%11’(’100201'2’??1’ 136 Mmoponanens M1-1002T 300x650x200 5,00
1002T, 1002T/36, NcTouyHuk nutadua UIM-1002 160x160x100 1,00
1002T/1, 1002T/1/36 (6e3 kabenen)

1.2.15 MNokasatenu HageXHOCTW:
— cpeaHsist HapaboTka Ha 0TKa3 (3a UCKINYEHNEM ANEKTPOAOB), Y, He MeHee ..... 40000;

— cpepaHee BpeMsi BOCCTaHOBIEHNSA paboTOCNOCOBHOCTH, Y, HE Bonee ...........c......... 2;
— CpedHun CpOK ChyXbbl aHanM3aTopoB (C Y4eTOM 3aMeHbl 3reKTpodoB), JeT,
(R ISY Y =) (<1 IR 10.

1.2.16 CteneHb 3awuTbl y3rioB aHanusartopa, obecneuvmBaemasi 060M04KoM Mo
FOCT 14254-2015, cooTBeTcTBYET Tabnumue 1.5.

Tabnuuya 1.5
HanmeHoBaHue y3nos CreneHb salnTb
no NOCT 14254-2015 (kog IP)

Bnok npeobpasoBaTenbHbIv IP65

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

— 6nok ycunutens BY-1002T; IP62

— 6nok aBTomaTuveckoro gosmposanms bAO-1002T; IP32

— komnpeccop K-1002T. IP41

1.3 TexHU4YecKue xapaKkmepucmuku

1.3.1 lnana3oH n3MepeHnin MacCcoBOW KOHLIEHTPaLUKN (aKTUBHOCTN) MOHOB HaTpus
(CNa), MKITIIMS L.t e ot 0,01 o 1000.
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1.3.2 lNpepenbl JonyckaeMon OCHOBHOM abCOMOTHOW MOrPELLHOCTM aHanusaTopa npu
namepeHnn Cna No MHAMKaTOPY Npn Temnepartype aHanuampyemomn cpegpl (25,0 +0,2) °C n tem-
nepaType okpyxatoLLero Bosayxa (20 + 5) °C, mkr/am3 .. vereeiiienneenenenn.2 (0,03 +0,12Cna),

rae Cna — 3MEpPEHHOEe 3HaYeHNe MaccoBOM KOHLI,eHTpaLI,I/II/I (aKTI/IBHOCTI/I) NOHOB HaTpus,
MKr/oms.

lMMpumeyaHus

1 MNpwn paboTte ¢ nogllenavnBaloLLMM peareHTOM aMmMMakoM B AnanasoHe uamepeHuii Cna
ot 0,3 go 1000 mkr/am® npegenbl A4ONYCKAEMON OCHOBHOW aGCOMNOTHONM MOrpeLlHoCcTV aHanu3aa-
TOPA, MKI/IM? ...ttt ettt ettt e et e e ettt e e et e e et eeeetaeesbaeeeteeeasbeeesnneeeanes + (0,3 + 0,12Cna).

2 Mpepenbl gonyckaeMon TMNoBon abCcomnTHOM NOrpEeLLHOCTN aHanu3aTopa npu namepe-
HUK Cna NO MHAMKATOPY, NpU paboTe rmgponaHeny ¢ nogLwenadymBatoLLmm peareHToM:

—  OUMU30MPONUNAMUHOM NGO ANSTUNAMUHOM, MKI/OMS .......ccoeevveeenne. 1 (0,03 + 0,05Cn0);

- aMMmuakoM B [AuanasoHe uamepeHun Cna oT 0,3 go 1000 wmkr/gmd,  mkr/gmd
................................................................................................................................ 1 (0,3 + 0,05Cna).

1.3.3 ®yHKUMA Npeobpa3oBaHMa N3MEPEHHOTO 3HaYeHUst Cna, MKI/am3, B yHUULK-
POBaHHbIN 3NEKTPUYECKUI BLIXOQHOW CUrHAN NOCTOSIHHOIO TOKa (ganee BbIXO4HOM TOK) lewix,
MA, COOTBETCTBYET BbIpaXXEHUSM:

— [NS BbIXOLHOro TOKa B AnanasoHe oT 4 o 20 MA Ha Harpyske, He rnpeBblLLatoLLemn

500 Om
B C _ Cnatt
| =4 416. NN (1.1)
861X C()uan !
Na
— [nS BbIXOAHOro Toka B anana3oHe oT 0 o 5 MA Ha Harpyske, He npeBbllLatoLemn
2 KOm
C _ Cllall
0-5 __ . Na Na
I 861X - 5 COlla}’l 1 (12)
Na
Ouan . <
roe C — 34eCb U ganee — 3anporpaMMMpOBaHHbIN Auana3oH namepeHnin Cna

no TOKOBOMY BbIXOJJ,y, MKr/om3, onpefdensieMblii Kak pasHOCTb MeXdy 3HauYeHUsMmu
«KOHEU» n «HAYAJTO» 3anporpamMmmnpoBaHHOro ananasoHa namepeHui Cna No TOKOBOMY
BbIXOAY;
CNa' — 3HaueHne «HAYAJIO» 3anporpamMMypoBaHHOro AuanasoHa n3MepeHuii
Cna MO TOKOBOMY BbIXOAY, MKr/am3.
1.3.4 MNpegensl gonyckaemMon OCHOBHOM abCOSIOTHOM MOrpeLIHOCTN aHanu3aTopa
npy mnamepeHnn Cna MO TOKOBOMY BbIXOAY MpWU TemnepaTtype aHanusnpyemon cpeapl
(25,0 = 0,2) °C wn Temnepatype Okpyxawuwero Bosgyxa (20 = 5) °C

MKEZEM3. .+l +[(0,03 + 0,002 Co%™) + 0,12Cnal.
IMpumedyaHue-lpegens gonyckaemon TMNoBOW abCoNOTHOM NOrPELLHOCTN aHanu-
3aTopa npu namepeHnmn Cna N0 TOKOBOMY BbIXOAY, MKr/AME. ....... +[(0,03 + 0,002 Cagan) +0,05Cna).

1.3.5 MNpegensl gonyckaeMon A0NOSTHUTENBHOM abCOMTHOM NOrPeLLIHOCT aHanm-
3aTopa npu mamepeHun Cna, BbI3BaHHOW W3MEHEHWeM TemnepaTtypbl aHanmanpyemomu
cpenbl B AvanasoHe TemnepaTtypHon komneHcauuun ot nntoc 10 go nntoc 40 °C (norpeLu-
HOCTb TemnepaTypHOI KOMMNeHcaUun aHanusaTopa), Mkr/am® ............. 1 (0,06 + 0,24Cna).

IMpumeyaHue- lNpegenbl 4oNyckaeMon SOMOMHUTENBHOW TUNOBOK abCoMOTHOM
MOrpeLlHoOCTM aHanuaatopa npu namepeHnn Ca, Bbi3BaHHOM M3MEHEHMEM TeMnepaTypbl aHann3au-
pyemol cpedbl B AnanasoHe TemnepaTypHoi komneHcauun ot nntoc 10 go nntoc 40 °C, mkr/gm3
.......................................................................................................... 1 (0,06 + 0,1Cna).
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1.3.6 lNpegensl gonyckaemMon A0NOSHUTENbHOM abCoMTHOM NOrpeLLIHOCTN aHanm-
3atopa npu namepeHun CNa, BbI3BaHHOW N3MEHEHMEM TeMrepaTypbl OKpyXaroLlero Bo3s-
ayxa, Ha kaxable £ 10 °C ot HopmanbHon (20 + 5) °C B npegenax paboyero ananasoHa
TemnepaTyp oT nnoc 5 ao nntoc 50 °C, mkr/ams:

L I 12T 1= § o] o)A R + (0,01 + 0,035Cna);

— 110 TOKOBOMY BBIXOAY ...vvveeeeeenaaenennnnnns + [(0,01 + 0,0025 Ca”an) + 0,035Cnal.

1.3.7 [lnana3oH naMepeHunn TemnepaTypbl aHanM3MpyemMon cpeabl aHanmsartopa, °C
...................................................................................................... o1 0 go nntoc 50.
1.3.8 lNpegenbl gonyckaemon OCHOBHOM abCOMOTHOM MOrpeLLuHoCTN aHanua3aTtopa
npyv M3MepeHun TemnepaTtypbl aHaNU3npyemMon cpedbl Npyu TemnepaType OKpyXatoLlero
BO3OYXA (20 £ 5) OC, OC ..ottt e e e +0,3.
1.3.9 lNpeaenbl gonyckaeMon JONONTHUTENbHOM abCOoMNOTHOM NOrPEeLLHOCTN aHanm-
3atopa npu M3MepeHUn TemnepaTtypbl, BbiI3BAHHOW U3MEHEHNEM TEMMNEPATYpPbl OKpYyKato-
Lero Bo3ayxa, Ha kaxable £ 10 °C ot HopmanbHou (20 + 5) °C B npegenax paboyero gua-
nasoHa Temnepatyp oT NC 5 40 NAC 50 °C, °C i, +0,1.
1.3.10 AnanasoH namepenuii Cna NnpeobpasoBatens, MKr/ame ........ o1 0,01 go 1000.
1.3.11 lMNpepgensl gonyckaemMon 0CHOBHOM abCosoTHOM NorpeLwHocTn npeobpasosa-
Tensa npu namepeHnn Cna Npy Temnepatype aHanusmpyemon cpeabl (25,0 £ 0,2) °C u Tem-
nepaTtype okpyxatoLiero Bozayxa (20 £ 5) °C, MKI/OM3..........c.ccveeeneee. + (0,003 + 0,025Cna).
1.3.12 NMpeaenbl gonyckaemowm norpeLHoCcT! TeMnepaTypHO KoMneHcaumm npeob-
pasoBatens npu wuamepeHun Cna B gumanasoHe ot nmoc 10 go nmoc 40 °C,
VKT IV e e e e et + (0,006 + 0,05Cna).
1.3.13 lNpeaens! gonyckaemMon AoNONTHUTENBHOM abCONKTHOM NOrpeLlHOCTU Npeob-
pasoBaTens npy naMepeHnn Cna, BbI3BAHHOW M3MEHEHNEM TeMnepaTypbl OKpYXaroLero
BO3ayxa, Ha kaxapble £ 10 °C oT HopmanbHown (20 + 5) °C B npegenax paboyero gnanasoHa
TemnepaTtyp oT nnoc 5 00 Noc 50 °C, MKI/AMS .......c.oceevvvveeeeeciveeeee, +(0,0015 + 0,025Cna).
1.3.14 lNpeaenbl gonyckaemMown AoNONHUTENBbHOM abCONKTHOM NOrpPEeLLHOCTU NPeob-
pasoBaTensi npu namepeHnn Cna, BbI3BBAHHOW BNUAHNWEM COMPOTUBMNEHUS B LIENW HaATpue-
BOro anektpoga v B uenun pH-anektpoaa, Ha kaxable 500 MOm B Anana3oHe n3meHeHus

conpoTuarneHns oT 0 4o 1000 MOM, MKI/OM3 ..........ccoeeevcvveeeeennneen. +(0,00075 + 0,0125Cna).
1.3.15 CtabunbHOCTb NoOKasaHu npeobpasoBaTenst npu naMmepeHnn Cna npu Bpe-
MeHMU HenpepbIBHON pa60Tb| He MeHee 24 Y He Xyxe,
MKI/OM3:............ + (0,003 + 0,025Cna).
1. 3 16 BpeMFI nporpeBa npeo6paaoBaTenﬂ n yCTaHOBJ'IeHI/IFI TENnnoBOro paBHOBE-
(o175 Y 17 S IR A (=Y 10 ) 1 (=1 N 15.
1.3.17 Bpems ycTaHOBNEHUS BbIXOOHbIX CUrHanNoB (nokasaHuin) npeobpasoBaTens,
(o3 B TS Y 070 1 1= 10.

1.3.18 CocTosiHMe Bbixoaa M3MepeHHoro 3HadeHust Cna 3a npegenbl 3anporpaMmmu-
POBaHHOIO Ananas3oHa M3MEepPEHMI No TOKOBOMY Bbixoay Nnbo TemnepaTtypbl 3a npegensi
AvanasoHa n3MepeHn ConpoBOXOAETCS:

— BKntoveHnem nigukatopa «NEPEMPY3KA» 1 3BykoBOro curHana;

— cpabaTbiBaHMEM pene neperpysok;

— MUraHMeMm Ha 3KpaHe nHaukatopa Hagnucm «Cna» nnbo «°Cy.

1.3.19 CocTtosiHme BbIXxoAa M3MePEHHOro 3HadYeHNss Cna 3a HVKHIOW MU BEPXHIOO
yCTaBKy COMpOBOXOaeTcs:

— MOsIBNIEHMEM Ha 3KpaHe OAHOro U3 CUMBOJIOB « E » NMbo « E »;
— cpabaTbiBaHMEM pene yCTaBoK.
1.3.20 AHanusaTop ocyuwecTBnaeT oOMeH nHgopmauunen no nHtepdency RS-485.
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1.4 Cocmae u3denus

CoctaB aHanusaTopa npusegeH B Tabnuue 1.6.
Tabnuya 1.6

NcnonHenne MAPK-

HanmeHoBaHue

briok npeobpasoBaTenbHbIN (LLMTOBOE MCMONHEHNE)

brok npeobpasoBaTenbHbI (HACTEHHOE UCMOMHEHME)
M'mgponanens M1-1002T

NcTouHuk nutanua UM-1002

Kabenb coeanHutenbHbii K1002.5

Komnnekt MoHTaxHbIX Yyacten BP37.03.000

Komnnekt nHcTpymeHTa n npuHagnexHocten BP49.05.000
Komnnekt MoHTaxHbIX Yacten BP49.06.000

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

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

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

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

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

1.5 Yempoicmeo u npuHyun pabomabi
1.5.1 OBwme cBeageHna ob aHanusaTope

BHewHunn Bug aHanusatopa ncnosHeHnss MAPK-1002T — Ha pucyHke 1.1.

AHanusartop npeacraenseT cobor aByxXKaHanbHbIA CTaLMOHAPHbIN N3MEPUTENBHbIN
npubop, COCTOALLMI N3 CReayLLmMX OCHOBHbIX YacTewu:

— 6noka npeobpasoBaTenNbHOr0 HACTEHHOIO UMK LLMTOBOIO UCNOSTHEHUS;

— rmaponaHenu NM-1002T;

— uctoyHuka nutanHns KUM-1002.
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K 6rioky npeobpasoBaTenibHOMY C MOMOLLbIO pa3beMHbIX Kabenen noacoeanHaeTcs
rmgponaHens M1-1002T.

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

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

NcTtounuk nutanmna UIM-1002 moxeT ObiTb yaaneH oT rmgponaHeny Ha paccTtosiHme
0o 5 M.

N3mepeHHble 3HadeHnst Cna M TeMnepaTypbl BbIBOAATCS Ha aKpaH rpadmyeckoro XKK
nHaukaTtopa (B ganbHenwem nugukaTtop). Npy 9TOM BO3MOXHbI PEXMMbI MHAUKALUK 3HA-
YEeHUN, N3MEPEHHbIX B MEPBOM, BTOPOM KaHanax unvm ogqHOBPEMEHHON MHOVKALMK 3Ha4Ye-
HUN B NEPBOM 1 BTOPOM KaHanax.

Mo kaxxgoMy KaHany u3MepeHuin B aHanuM3aTope MMeeTcs BbIXO4HOM TOK B Anana-
3oHax ot 0 go 5 MA, oT 4 no 20 MA, a Takke gononHutenbHo oT 0 go 20 MA. HumxHas
(0 nn6o 4 MA) n BepxHas (5 nmbo 20 MA) rpaHuubl Anana3oHa BbIXOAHOrO TOKa COOTBET-
CTBYIOT 3HAYEHUSIM Ha4vana 1 KoHua 3anporpaMMupoBaHHOro nogavanasoHa U3mMepeHun
Cna (MO BbIXOQHOMY TOKY).

1.5.2 MNpuHumn paboTbl aHanusaTtopa

B ocHoBy paboTbl aHann3aTopa nonoXXeH NOTEHLUNOMETPUYECKNA METO U3MEPEHMS
aKTUBHOCTU MOHOB HaTpua (Cna) KOHTPONMPYEMOro pacTBopa.

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

Curnan (3[C) ¢ anekTpogHOM CUCTEMbI U CUrHAN C gaTyvka TemnepaTypbl noaa-
I0TCS Ha M3MepuTernbHbIN NpeobpasoBaTenb, COCTOAWMNM U3 Broka ycunutensa n 6noka
npeobpasoBartenbHoro. B 6noke ycunutens curHanbl yCUnuBaroTca u npeobpasyorcsa B
undpoBsyto hopmy 1 Yepes kabernb NocTynatT Ha BXxod 6rioka npeobpasoBaTenbHOrO.

N3mepeHHoe 3HavyeHne J3[0C aneKkTpogHOM CUCTEMbI B aHanM3aTope nepecynTbiBa-
eTcsa B 3HadeHne Cna C y4eTOM TemnepaTypbl KOHTPOIMPYEMOro pacTBopa, T.e. BbIMOSHS-
eTcs aBToOMaTnyeckass TepMOKOMMNEHCaUNS, KOTopasi KoMNeHcupyeT nameHenune 34C anek-
TPO4HOW CUCTEMBbI.

1.5.3 CocTaBHble YacTu aHanm3aTopa
1.5.3.1 briok npeobpasoBaTerbHbIN

Bnok npeobpasoBaTenbHbIi NPON3BOANT NpeobpaszoBaHNe CUrHAMOB OT 3N1IEKTPOA-
HOM CUCTEMbI, MHOUKAUUIO pe3ynbTaTOB U3MEPEHNN HA SKpaHe MHAMKaTopa, npeobpaso-
BaHWe pe3ynbTaToB U3MEPEHUIN B BbIXOAHOW TOK, yNpaBfeHne «CYXMMm» KOHTakTamun pene
n obmeH nHdpopmavnmen no nHtepdency RS-485.

Bnok npeobpasoBaTterbHbI OCYLLECTBNSET OTOOpaXeHne pesynbTaTtoB U3MepPEHUI
C paspeLuaroLlen cnocobHOCTbIO B COOTBETCTBUM C Tabnuuen 1.7.

lMuTaHme 6Gnoka npeobpa3oBaTeflbHOrO0 OCYLLUECTBMSETCA OT CeTU MNepeMeHHOro
Toka 220 B, 50 'y nn6o 36 B, 50 'y (B 3aBUCUMOCTU OT UCMOSTHEHNS).
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Tabnuuya 1.7
WHanumpyemebliin EanHnua [nanasoH PaspeliatoLasn
napameTp N3MepEeHnn MHANKaLUK CNnocobHOCTb
MK M o7 0,0 0 99,9 0,1
ot 100 go 999 1
ot 1,00 o 9,99 0,01
Cu mr/om® ot 10,0 mo 99,9 0,1
a oT 100 oo 999 1
ot 1,00 oo 9,99 0,01
r/gm3 ot 10,0 mo 99,9 0,1
ot 100 go 999 1
pNa — ot - 9,99 oo 9,99 0,01
34C mB ot — 1000 go 1000 1
Temnepatypa °C o1 0,0 00 99,9 0,1

BHewHun Bng 6noka npeobpasoBaTesibHOro (Ha npMMmepe LWUTOBOro UCMONHEHNS)
nokasaH Ha pucyHkax 1.2 n 1.3.

Ha nepegHen naHenn 6rnoka npeobpasoBaTefibHOro pacnosioXKeHbl:

— 9KpaH uHAukKaTtopa, npefHasHayeHHbIM ANns UHOMKAUUN U3MEPEHHbIX 3HAYEHUI
Cna, pNa, 9[0C n Temnepatypbl, pexxMmoB paboTbl aHanuM3atopa, a Takke ans paboTbl €
9KPaHHbIMU MEHIO;

N - 2
— KHOTMKa « ;O; » Ana OTKNIOYEeHUA 1N BKIMNKOYEeHUA NoaCBETKU SKpaHa MHOUKATOpPAa,

— KHOMKM «G», «&» AN nepeaBXeHUs N0 CTPOKaAM MEHIO B PEXMME KOHTPOMA M
N3MEHEeHNa NnapameTpoB 1 AN9 U3MEHEHNS NapaMeTpOB HACTPONKY;

— kHonka «KAHAIl» ona naMeHeHusa pexumma mHaukauum (ogHoro kaHana nuobo
obounx KaHanoB), a TaKke Ans HeKoTopbIX onepaunn B pexume MEHIO;

— KHOrMkKa «w

BBO[

HUSA NapamMeTpoB) U NOATBEPXKAEHUSA BbIOPaAHHBLIX NPY NPOrpaMMMpPOBaHNN BENUYMH N pe-
Xumos paboThl;

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

- cBeToBou nHaukaTop «CETby, 3eneHoro useTa, 4ns MHanKauum BKITKOYEHUS MK-
TaHus 6noka npeobpasoBaTenbHOrO;

- ceetoBou nugukatop «MEPEFPY3KA», kpacHoro useTta, ang MHAMKaLum cocro-
SAHWSA Neperpyskun 3anporpammMmpoBaHHbIX AMana3oHOB U3MEPEHUIN UK BbIXOA4A U3MEpPEH-
HOro 3Ha4YeHus1 TemnepaTypbl 3a Npeaesbl AnanasoHa.

Ha 3agHein naHenu 6roka npeobpa3oBaTenbHOro LWMTOBOro UCMOSTHEHNS B COOTBET-
CTBUK C pucyHkoM 1.3 (Ha npumepe aHanuasaTtopa ucnonHenms MAPK-1002) n Ha HuKHeR
naHenu 6rnoka npeobpasoBaTefibHOr0O HACTEHHOIO UCMOSTIHEHUS B COOTBETCTBUMU C PUCYH-
koM 1.4 (Ha npumepe aHanuaaTopa ncnonHeHna MAPK-1002/1) pacnonoxeHbi:

- paBa pasbema «JATHYUK A» n «AATHUK B» ana nogkntoveHns rmgponaHenemn K
6noky npeobpa3oBaTenbHOMY Yepes kabenb COeANHUTETbHBIN;

- pa3bem «TOKOBbIU BbIXOO, CUTHANU3ALMUA, RS-485» ons noaxmioyeHuns
aHanusaTtopa K BHELLUHEMY YCTPOWUCTBY;

» ON4 BXoda B MEHI0 (BKJ'I}O‘-IeHI/IFI pexmnmMma KOHTpOI1A N U3AMEeHe-

- Knemma «
BaTeslbHOMY;

— repMeTun4HbIn kKabenbHbI BBOA ceTeBoro kabens «~220 B 50 Ny 10 B-A» nu6o
«~36 B 50 'y 10 B-A» (B 3aBMCMMOCTM OT UCMNOSTHEHMS aHanuaaTopa).

» ONSA NOAKMIOYEHNs 3alUMTHOrO 3a3emneHus K 6roky npeobpaso-
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(AeNHD PNS) BNHBHLIOLON 020HHBWOEH NIFHILBwesoeedgoadu youq — ' HOHAONS
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1.5.3.2 Twaponaxens M-1002T

BHewHun Bug rugponanenu M-1002T nokasaH — Ha pucyHke 1.5.
'mopaenuyeckasa cxema rugponaHenu M-1002T npu npoBeaeHUN N3MepeHui no-
KasaHa Ha pucyHke 1.6.
AHanuampyemas cpefa (BOAHbIN pacTBop) OT Npo60oTOopHMKA NOCTYNaeT B S4ENKY
NPOTOYHYH), COCTOALLYIO U3:
a) ctabunuaaTtopa NoToka, NpeaHasHa4YeHHoro Ansi:
- cTabvnmnsaumm noToka 1 yganeHust n3bbITOYHOIo KONMYeCcTBa aHanmampyemom
cpeabl (BOAHOro pacteopa);
— MEeXaHN4YeCKon OYUCTKM aHann3npyemoro pactesopa;
6) cMecuTenbHOM SSYenkun, npeaHasHavYeHHoON Ans:
— HacbILWEeHNsa aHann3npyemon cpeabl (BOOHOro pacTBopa) napamu NoALLenaym-
BalOLLIErO peareHTa;
— pasMelleHns gaTumka Temnepartypsbl;
B) M3AMEPUTENBHOM SAYEnKN, NpeaHa3Ha4YeHHON Ans:
- pasmMmelleHus HaTpMeBOoro anekTpoaa n pH-anekTpoaa;
- NpoBeaeHUs USMEPEHNN;
- WHOMKauuKM pacxoga aHanuMsvMpyemon cpenpbl (BO4HOro pacTtBopa) B U3mepu-
TESNIbHOM AYeiKe.
Mapbl NnoALwenaymBaoLEro peareHTa nogatTca B CMECUTESNbHYI0 SYEenKy Ans no-
BblleHMs pH aHanuanpyemoro pacTteopa.
PerynupoBaHne ypOBHSA [03MPOBaHMS MOALLENayYMBatoLLiero peareHta npoun3Bo-
ANTCS C MOMOLLbHO YCTPOMCTBA aBTOMATMYECKOro 403UPOBAHNSA, COCTOSLLIETO U3:
— komnpeccopa K-1002T;
— 6Bnoka aBTomaTu4deckoro gosmposanna 6A-1002T;
— paTtydmka nposogumocTtum [1-1002.



Komnpeccop
K-1002T

Briok aBTOMaTMYeckoro
[031POBaHMS
BAI-1002T

JaTtymk
Temnepatypbl

pH-anekTpoa

HaTpueBbin
anekTpoa

Ayenka npoToyHas

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

J[laTynk NpoBOAMMOCTM
[r-1002

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

EmkocTb
KOHTPOJSIbHOIO pacTeopa

NHonkaTtop

pacxoga

PucyHok 1.5 = [udponaHens MT1-1002T
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AHanunaupyemas cpefa 6
(BOOHLIN pacTBOp) 7 8 9 10
| o g oo
A2 A3
1 2 3 4 e O B 8
f | 11
' ( ?’ !
— : | | !
| | |

Bttt itbat bttt

YcnoBHble 0603Ha4YeH s :

A1 — auyerka npoToyHas; A2 — cmecuTenbHaa a4einka;

A3 — nameputenbHasa s4enka;

1 — ctabunumsaTtop NOToKa; 2 — PUnbTP (CUHTENOH); 3 — 3aXNM;

4 —xuKknep; 5 — cocya Ansa noALlenaymBaroLLero peareHTa (ammuaka, Aun3onponu-
namMmuHa nubo anatunamMmmHa);

6 — komnpeccop (K-1002T); 7 — gatumk TemnepaTypbl;

8 — patuumk nposoamnmocTtn [1-1002; 9 — HaTpMEBbIN ANEKTPOA;

10 — pH-anekTpoa; 11 — nHgmMkaTop pacxoaa.

PucyHok 1.6

BHewwHnn Bug 6rnoka ycunutensa nokasaH Ha pucyHke 1.7.

BHewHnn Bng 6noka aBToMmaTnU4eCcKoro o3mpoBaHms (B ganbHenwem — BA[L) noka-
3aH Ha pucyHke 1.8.

Ha nepegHen naHenun BAL B COOTBETCTBMM C pUCYHKOM 1.8a pacnonoxeHsbl:

— 9KpaH nHaukaTopa;

— KHOTMKW ynpasrieHus;

— CBETOBble UHAMKATOPbI;

— kntoy-Bbikntovatens « BJIOKUMPOBKA» anst orpaHnyeHusi HeCaHKLMOHUPOBaAHHOM
MaHUMNynNAUuMM KHoMKaMn ynpasrieHus Ha nuuesoun naHenu BAL.

Ha HwxHen nosepxHocTn BAL B COOTBETCTBMM C pUCYHKOM 1.86 pacnonoXeHbl
pasbeMbl ANA NOAKITHOYEHUS:

— komnpeccopa K-1002T,;

— OBnoka ycunutens;

— partymka nposogumocTu [1-1002;

— ucTovHuKa nutaHusa M-1002.
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Pasbem nutaHua n
nepegadun gaHHbIX

Kabenb Pasbem
/a MDN-4M
Pasbem onopHoro
anekTpoaa
PasbeM Pasbem MNpoBeog
HaTpWeBOro pH-anekTpoaa 3a3emMneHus
anekTpoaa

Jatunk
Temnepartypbl

PucyHok 1.7 — briok ycunumerns
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OkpaH
nHankaTopa

Kntou-
BblKItoYaTeNb KHonku
ynpaBneHus

a — lNepedHsis naHersnb

Pasbem
(sunka PCIr10TB) Pasbem \
ANA NOAKNIOYEeHNA  (poseTka MDN-4F) PasbeM
KOMMpeccopa Onsg noakntoveHus (p03eTKa MDN-6F) Pasbem

(sunka PCIr4TB)

e 9 oo
il poBoa nM-1002

Arn-1002

6noka ycunuTend

6 — Bud cHusy
PucyHok 1.8 — bnniok asmomamuyeckozao 0o3uposaHusi bAL
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BALl npon3BoanNT MHAMKALMIO 3HAYEHNS YCTaBKMN PErynIMPOBaHUS B YCITOBHbIX e4u-
HUUaX.
HasHauyeHune kHonok BA[] cooTBeTcTBYET Tabnmue 1.8.

Tabnuya 1.8

N3o06paxeHne Bpems
Has3HnauyeHune kHonku
KHOMKMU yaepxaHus, ¢

N3meHeHne 3Ha4yeHns ycTaBku
B pexunme «YCTABKA x»

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

BkntoueHne nubo
oTknodeHne bA

HasHauyeHune cBeToBbIX MHAMKaTopoB BA/L cooTBeTcTBYET Tabnuue 1.9.
Tabnuya 1.9

CseToBOM MHAUKATOP HasHauyeHue LiseT
«PABOTA» Mugunkauna pexnma «PABOTA»
«OCTAHOBKA» Mugunkauma pexnma « OCTAHOBKA»
«YCTABKA x» Mugunkauma pexnma «YCTABKA x» 3 -
eneHbIn
MHankaunm paboTbl HarpeeaTens,
«HAI'PEB» YCTaHOBIEHHOrO B COCyAe C

noALwenaynBaLLMM peareHToOM

NHankaums HegonycTMMOro CHUXKEHUS

«NWCTOLWWEHUE
PEAFEHTA» KOHLIEHTpauumM nodLlena4ymBatoLLero
peareHTa
MHaukauunsa HapyLleHna HopMarbHOM KpacHbin
«HAPYLUEHUE paboTbl yCTPOMCTBa aBTOMATUYECKOrO
PErYJIMPOBAHUA» 0031pOBaHUS NapoB nojuwenaymBaroLwero pea-
reHTa

1.5.3.3 WcToyHuk nutaHus UM-1002

Cxema coeanHeHumn nctodHmnka nutanuna UM-1002 npuseaeHa Ha pucyHke 1.9.
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PoseTka PCATB Posetka PCATB

CeTeBoe nuTaHue Uenb |GWG| +U 5
~220B,50 Iy Kont. |31 4] 2| 1 o o
A A 4 3
o o
" KpacH. | CuH. ~Cun.  [~~Kopwnu.
| Y — (BMA CO CTOPOHBI
KoHT. | 5 6 1 2 3 4 NanKkn KOHTaKTOB)
Uenb | L N -U +U

McTtouHuk nutaHua NM-1002

PucyHok 1.9 — Cxema coeduHeHuUl ucmoyHuka numaHusi Nr-1002

BHewwHnn Bua nctodHmnka nutaHmnsa MM-1002 nokasaH Ha pucyHke 1.10.

Kabenb ceTeBon MpoBog,
L=15wm COE€NHUTENbHbIN
L=5wm

Pasbem
(poseTka PC4TB)
ansa nogknoyeHns kK BA

PucyHok 1.10 — BHewHul sud ucmoyHuka numaHus HIM-1002

Kabenb ceTeBou:

S 11171 b= = Lo 1= P 1,5;
— KOSMYECTBO XUIT U HOMUHATMBHOE CEUYEHME, MM? ...ooeeeeeeeeeeeeeee e 3x0,75;
— MNPEAETIBHDBIN TOK, A .ottt ettt e et e et e e e e e rerearaaaaaaees 10;
— HOMMWHanbHOE HanpsXeHue NepeMeHHOro ToKa, B ... ... 220.
lMpoBoa coeguMHNTENBHbIN:

11 1 e = W= 1o 1=Y 1< TR 5;

— KOJIM4EeCTBO XUl 1 HOMUHalIbHOE ceYeHune, MM? i 2x0,75.
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1.6 Mapkupoeka

1.6.1 MapkumpoBKa COCTaBHbIX YacTen aHanusaTopa cootBetcTByeT [OCT 26828-86.

1.6.2 bnok npeobpasoBaTesibHbIN

1.6.2.1 Ha nepeaHen naHenu 6noka npeobpasoBaTesibHOro HaHECEHO:

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

1.6.2.2 Ha 3agHen naHenu 6noka npeobpasoBaTenbHOIo LMTOBOrO UCMNONHEHNUS U
Ha HWKHEW NMOBEPXHOCTWU Grnoka npeobpas3oBaTenbHOr0 HACTEHHOIO MCMOSIHEHWUST YKpen-
neHa Tabnuyka, Ha KOTOPOW HAHECEHbI:

TOBaprIf/’I 3HaK N HanmeHoBaHMe NPeanpuATUA-M3roToBUTENA,
€ONHbIN 3HaK 06paLueH|/|9| npoaykunmn Ha pbiHKE EBpa3I/IIZCKOFO OKOHOMNYECKOro

3HaK yTBEPXOEHUS TUNa;
HavMeHoBaHWe ¥ YCNoBHOe 0603HaYeHne aHanmM3aTopa;

3aBOJCKOM HOMEp aHanu3aTopa 1 rog Bbinycka;

perncTpaLmoHHbI Homep B FocyaapCTBEHHOM PeecTpe CPeACcTB U3MEPEHUIA;
WHTepBan Mexay noBepkamu;

HOMMHAnNbHOE 3HAYEHME HaNPSPKEHNS ANEKTPUYECKOTO NUTaHUS;

ycrnoBHoe 0603Ha4YeHre poaa 3MeKTPMYEecKoro Toka M HoMMHanbHas YactoTa ne-

PEMEHHOIO TOKA,

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

1.6.2.3 Ha 6okoBon noBepxHOCTU Grioka npeobpasoBaTenbHOro WMTOBOrO UCMOS-
HEHUS1 N Ha HUXXHEN NOBEPXHOCTU Brioka npeobpasoBaTenbHOr0 HACTEHHOMO MCMNOSTHEHMS
yKpenneHa rapaHtunHaga nnomba.

1.6.3 M'mgponaHenb

1.6.3.1 Ha wute rugponaHenu ykpenneHa tabnuyka, Ha KOTOPOW HAaHECEHDI:

TOBapPHbI 3HaK U HAaUMEHOoBaHWe NpeanpUATUA-U3roTOBUTENS;
HaMMeHOBaHMe U YCroBHOEe 0003HaYeHne rnaponaHenu;
3aBOACKOV HOMEp rmaponaHenu 1 roq Bbinycka;

CUMBOIJbI « @ », 0603HavarLWme 3aXUM 1 BUHT 3aLLMTHOrO 3a3eMI1eHNS.

1.6.3.2 Ha nepegHen naHenu 6rnoka aBToMaTtuyeckoro ao3vposaHus (qanee bAL)
HaHeceHbl:

TOBaAPHbLIN 3HAK N HAMMEHOBAHWE NPeanpPUATUA-N3rOTOBUTENS;
HanmeHoBaHne BA[;
MapKUpOoBKa, yKasblBatoLLaa PyHKLUNOHaNbHOE Ha3HaYeHne pa3beMOB.

1.6.3.3 Ha kopnyce BAl ykpenneHa Tabnumyka, Ha KOTOPOWN HaHECEHbI:

ycnoBHoe o603HaveHne bA[;
3aBogckon Homep BAL v roa Bbinycka.

1.6.3.4 Ha nepegHen naHenu 6noka ycunutensa HaHeCeHb!:

TOBapHbI 3HaK 1 HAUMEHOBaHWE NPeanpUATUSA-U3roTOBUTENS;
HauMeHOBaHMe N ycrioBHoe 0603HaveHne 6rnoka yecunuTens;
MapKUpOBKa, YkasbliBatowas yHKUMOHANbHOE Ha3Ha4YeHe pasbeEMOB.

1.6.3.5 Ha HmxHen noBepxHOCTM Brioka yeunuTenst HaHeceH CMMBOI « @ », 060-
3Ha4yalLWmMi BUHT 3aLLMTHOrO 3a3eMieHus.



27

1.6.3.6 Ha kopnyce ncroyHuka nutanunsa UM-1002 ykpenneHa tabnuyka, Ha KOTOpow
HaHeCeHb!:

— TOBapHbIW 3HaK U HAMMEHOBaHWe NpeanpUATUS-U3roToBUTENS;

— HaMmeHoBaHWe 1 yCroBHOEe 0603HaYeHNe NCTOYHNKA NMUTaHUS;

— 3aBOLCKOW HOMEpP UCTOYHWUKA NMUTAHUA N rof BbINycKa;

— HOMWHasbHble 3Ha4YeHUs MepeMeHHOro (BXOASALWEro) U MOCTOSAHHOrO (BbIXOASI-
LLIero) HanpsXXeHus.

1.6.3.7 Ha kopnyce gatymka npoBOAMMOCTU HAHECEHDI:

— ycnoBHoe 0603HayeHne gaTtymka NpoBOAMMOCTY;

— 3aBOLCKOW HOMep AaTymka NPOBOAUMOCTU U rof Bbinycka.

1.6.3.8 Ha kabene gaTtumnka TemnepaTypbl ykpenneHa Tabnmyka, Ha KOTOPOn HaHe-
CeHbl 3aBOACKON HOMEpP W rof Bbinycka.

1.6.3.9 Ha a4enke NnpoTo4HOM yKpenneHbl Tabnnykn, Ha KOTOPbIX HAHECEHDI:

— MapKMpOBKa, yKasbiBaoLas (PyHKLUMOHANbHOE Ha3HavyeHne LWTyLepos;

— MecCTa YCTaHOBKW 9NneKTpoaoB.

1.6.3.10 Ha komnpeccope K-1002T ykpenneHa Tabnmyka, Ha KOTOPOW HaHECEHbI:

— TOBapHbIW 3HAK U HAMMEHOBaHWe NpeanpUATUS-U3roToBUTENS;

— HanmeHoBaHue 1 yCrioBHOe 0603HavYeHne Komnpeccopa;

— 3aBO[CKOW HOMEepP KOMMpeccopa U rof Bbinycka.

1.6.3.11 NapaHTMHaa nnomba HaHeceHa Ha:

— komnpeccop K-1002T;

— BAO-1002T;

— Bnok ycunutens.

1.6.4 TpaHcnopTHas MapKupoBKa

1.6.4.1 Ha TpaHcnopTHOM Tape (Kopobke) HakneeHa aTUKETKa, coaepallasa Hamve-
HoBaHue 1 0603HayYeHne aHanusaTopa, AaTy ynakoBKWU, TOBApHbIV 3HaK, TeriedoHbl, agpec
N HaMMEeHoBaHWe NpeanpUATUA-U3roTOBUTENS.

1.6.4.2 Ha TpaHcnopTHoOM Tape (KOpobke) HaHeCeHbl MaHUNYIAUWOHHbIE 3HaKMW:
«Xpynkoe. OctopoxHo», «bepeub ot Bnarnmy», «Bepx» n «lpegensbl Temnepatypbi» Mo
FOCT 14192-96.

1.7 Ynakoeka

1.7.1 YnakoBka obecneunBaeT COXpaHAEMOCTb aHanM3artopa npy TpaHCnopTupoBa-
HUN U XPaHEHUN.

1.7.2 o 3awmTe aHanmsaTopa OT KnnMaTU4Yecknx pakTopoB BHELIHEN cpeabl yna-
koBka umeert kateroputo KY-1 no FrOCT 23170-78.

1.7.3 YnakoBka cootBeTcTBYeT TpeboBaHunsam MOCT 9.014-78 ana rpynnel nsgenun lll:

BapuaHT BPEMEHHOWN NPOTUBOKOPPO3MOHHOM 3awwmnTbl B3-0;
BapuaHT BHyTpeHHeN ynakosku BY-4.

1.7.4 B oTAenbHbIE NONNATUNEHOBbIE MAKEThI YKnaablBakTCA:

6nok npeobpasoBaTenbHbIN;

rmaponaHens;

NCTOYHUK nuTtaHus UM-1002;

KOMMNMEKTbl 3anacHbIX YacTewn;

KOMMNMEKTbl MOHTAXHbIX YacTewn;

KOMMNMEKTbl MHCTPYMEHTA U NPUHAANEXHOCTEN;

PYKOBOZCTBO MO 3KCnyaTaumm, nacnopT 1 ynakoBovyHasi BEAOMOCTb.
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1.7.5 YnakoBka kabensi coegnHutensHoro K1002.5 cooTteeTcTByeT TpeboBaHUAM
FOCT 18690-2012.

1.7.6 CocTaBHble YacTu aHanua3aTopa yKfaabiBalTCA B KAPTOHHYK KOPOOKy € no-
crneyroLen ee 3aKnenkon NoNMMeEpPHON NUMKON NEHTON. AnekTpoabl B cOope C KpbiKamm
BP49.02.204, wanbamn BP43.02.003 n konbuamun BP43.02.004 yknagbiBatoTCsl B KAPTOH-
Hble KOPOOKN NPON3BOAMTENS SNEKTPOAOB.

1.7.7 CBobogHOE nNPOCTPAHCTBO B KOpPOOKe 3anosfiHaeTcd amMopTU3auuoHHbIM
MaTepuarnom.

1.7.8 Cpok coxpaHsieMocTu .o
aHanusaTopa.

1.7.9 MNepeynakoBbIBaHNEe aHanmM3aTopa NPOBOAUTLCS B Criydae obHapyxeHust ge-
heKTOB ynakoBKM Npyv OCMOTPax B NPOLECCe XPaHEHNS UK NO NCTEYEHUM CPOKa COXPaHsi-
eMOCTN A0 NepeynakoBbiBaHUS.

1.7.10 Mo cornacoBaHu1io C 3aKa34nKOM AOoMnyckaeTcs NPUMEHNATb ApYyrMe BUAbl KOH-
cepBaLM 1 YNaKoBKMK.

nepeynakoBbiBaHUSI pPaBEH CPOKY CryxObl

1.8 Cpedcmea usmepeHull, UHCMpPYMeHM U rnpuHadsIexxHocmu

Ans akcnnyatauum aHanusaTopa OOMONHUTENbHO TpebyloTcst cpeacTBa uamepe-
HWUIA, UHCTPYMEHT U NPUHAANEXHOCTU, NPeAcTaBneHHble B Tabnuue 1.13, He BXoasLwume B

KOMIMJIEKT NOCTAaBKN aHanmM3aTopa.

Tabnuya 1.10

HavnmeHoBaHwue TexHunyeckne Konnue- HasHauyeHune
cpeacTea XapakTepPUCTUKN CTBO, LUT.
TepmomeTp [nana3oH namepeHunin lNpurotoBneHune
nabopaTopHbIi oT muHyc 50 go nntoc 300 °C. 1 KOHTPOSbHbIX
3MeKTPOHHbIN J1T-300 MorpelwHocTb n3mMepeHui pacTBOpOB
1 0,05 °C.
Becbl nabopaTopHbie [lmana3oH B3BelLUNBAHUSA
3nekTpoHHble B1502 ot 0,5 00 1500 . 1
MorpelHOCTb B3BELLMBAHMSA
He 6onee + 30 mr
TepmocTtar [dnanasoH perynnpoBaHus
XWOKOCTHbIN Temnepartypsl oT nntoc 10
TX-TC-01/26 no nntoc 100 °C. 1
MorpelwHocTb nogaepXxaHng
Temnepartypbl He 6onee + 0,1 °C.
MepHas konba FOCT 1770-74 1000 cm® MpuroToBneHune
3
2-1000-2 KOHTPOIbHbIX
MepHas konba FOCT 1770-74 1000 cm?, class B 1 pacTBOpPOB
nnacrmaccoBas
MuneTka 2-1-2-1 FOCT 29227-91 1 cm3, 1
norpetuHocts + 0,01 cm®
MuneTka 2-1-2-5 FOCT 29227-91 5 cm®, 1
norpeluHocts + 0,05 cm®
MuneTtka 2-2-50 FOCT 29169-91 50 cw®, 1
norpewHoctb + 0,1 cm?®
CrangapT-Tutpbl FOCT 8.135-2004, MpagympoBka
Ong NpUroToBreHns pH 1,65; 9,18. pH-anekTpona
00pasLoBbIX
BydepHbIX pacTBOPOB a
2-ro paspsiga
Ha o6bem 1000 cm®
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[NpodomkeHue mabnuubl 1.10

HanmeHoBaHune TexHn4yeckne Konunue- HasHauyeHue
cpedcTea XapaKTEPUCTUKN CTBO, LUT.
HaTtpun xnopucTbin FOCT 4233-77, x.u. - "pagyvpoBka
AMMMaK BOOHbIN TOCT 24147-80, oc. 4. 23-5 - aHanmnsartopa
HdumnsonponunamuH (8.03646.2500), MERCK - NO KOHUEHTpaunu
0N CUHTEe3a WOHOB HaTpws,
OunatnnamuH CAS No: 109-89-7 — npuroToeneHne
Bopa ounweHHasn OCT 34-70-953.2-88 - KOHTPOJbHbIX pac-
TBOPOB

NMpumeyaH ue— [lonyckaetcs NPUMEHeEHNe APYrMx CPeacTB U3MEPEHUI, UMEIOLLNX
aHanornyHble Unu ny4yume XxapakTepuUcTUKN.

2 UCMNOJIb3OBAHUE MO HASHAYEHUIO

2.1 dkcnnyamayuoHHbIe o2paHU4YeHUst

2.1.1 Cobntogatb paboune ycrnosus akcnnyatauum n TpeboBaHns K aHanmampyemMmom
cpege.

2.1.2 Obeperatb OT yaapoB Orok npeobpasoBaTenbHbIN, 3NEKTPoabl U rmgpona-
Henu, Tak Kak B MX KOHCTPYKLMW UCMNONb30BaHbl XPYNkne matepunansol.

2.1.3 N3beratb HaxaTusa KHonok Gnoka npeobpasoBatenbHoro u BAL ocTpbiMun
npeameTamum.

2.1.4 He ponyckaTb nsmepeHne Cna, pNa n temnepaTypbl B pacTBopax, coaepxa-
LMX PTOPMCTOBOAOPOLHYIO KMUCMOTY UMM €e CONu 1 BellecTBa, obpasylolmne ocagku u
NSEHKM Ha NOBEPXHOCTU ANEKTPOAOB, a TakKe aKCnnyaTauusa n XxpaHeHue aNeKTpoaoB, He-
3aMNOJSTHEHHbIX 3NEKTPOSIUTOM.

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

2.1.5Mpn TpaHCnopTUpPOBaHMM 4YyBCTBUTENbHAs 4acTb HATPUEBbLIX 3NEKTPOAOB
AO0IMKHA ObITb 3aKpbiTa 3aLLUMTHBIM KOMMAYKOM C pacTBOPOM HaTpus TeTpabopata (bypbl)
5 %.

2.2 YkazaHue mep 6e3onacHocmu

2.2.1 bnok npeobpasoBaTtenbHbIn AOMKEH ObiTb YCTAHOBMNEH B MECTE, He 3aTpyaHS-
OLLLEM OTKIMKOYEHUE €ro OT CETU NUTAHUS.

2.2.2 K paboTe ¢ aHanM3aTopoM gonyckaeTcsl nepcoHar, U3y4ymBLUNN PyKOBOACTBO
Nno 3Kcnryatauum n gencreyowme mepbl 6e3onacHoCcT npy pabote ¢ XMMUYECKMMN pac-
TBOpaMU, a TaKkkKe MMerLwmn 4onyck kK paboTte ¢ anekTpoyctaHoBkamu o 1000 B.

BHUMAHUE: 3AMNPELLAETCA pa6boTa ¢ aHanu3aTopoM NMpu CHATbIX KpbIlKax
Koprnyca 6noka npeobpasoBatenbHOro u UICTo4yHMka nutaHma UM-1002, a Takke npu
OTCYTCTBUM 3a3eMieHus 6noka npeobpasoBaTenbLHOro n rugponaHenu!
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2.2.3 DneKkTpuyeckme Lenu, oCcyLecTBASOLWNE BHELLHME NOAKITIOYEHME K pa3beMy
«TOKOBbIU BbIXO, CUTHANU3ALUSA, RS-485», 4OMmMKHbI BbiTh BbINOMHEHb! 3KPaHU-
poBaHHbIM Kabenem nnbo NpoBogamMm, PacnosioXXEHHbIMU B NPOBOASALMNX KabenbHbIX Xe-
nobax unun B kabeneroHax.

2.2.4 MNpwu paboTe aHanmM3aTopa B KQ4YEeCTBE peareHTOB UCMONb3yeTcss ANN3oNponu-
namMuH, gMaTunamMmuH nnbo ammunak. JunsonponunamuH U AN3TUNaAMUH ABNAOTCS eaKUMKU
NerkoBocnfiaMeHsoWNUMNCA Xuakoctamu. [pn HopManbHOM NPUMEHEHUN aHanusartopa
(korga obecneveH HenpepbiBHbIA NOTOK NPO6LI Yepe3 AYEenKy NPOTOYHYK M CBOBOAHbLIN
cnue Npobbl N3 S4ENKN NPOTOYHOW) BbIAENEHNE peareHTa B BO3ayX paboyen 30HblI OTCYT-
CTBYeT.

2.2.5 3anonHeHne cocyada nollienadmsarolLnmM peareHToOM Npou3BOANTb B BbITSX-
HOM WKady. MNpun aToM crieayeT NPUMEHATb Mepbl NPEAOCTOPOXHOCTU U MHOMBUAYATTbHbIE
cpencTBa 3awmThl Npu paboTe ¢ eAKMMU NTIErKOBOCMIaMEHSIOLLMMUCS XUOKOCTSMN B COOT-
BETCTBUM C TUNOBbLIMM OTpacneBbiMM HOopMamu. He ponyckaTb nonagaHue peareHTa
BHYTPb OpraHM3ma, Ha KOXy 1 B rnasa.

2.2.6 lNomelleHne, rae HaxoauTcsa paboTarowasa rmgponaHernbs, AOSMKHO BbiTb 060-
pyaoBaHO HeNpepbIBHO AENCTBYOLWEN NPUTOYHO-BbLITSXXHOW BEHTUSSLINEN.

2.3 lModzomoeka aHanuzamopa Kk pabome
2.3.1 Nony4eHne aHanunsaTopa

Mpwn nonyyYeHun aHanusaTopa criedyeT BCKPbITb YNaKOBKY, MPOBEPUTbL KOMMMEKT-
HOCTb M y6eauTbCs B COXPAHHOCTU YNakoBaHHbIX U3Oenui.

Mocne npebbiBaHMA aHanM3aTopa Ha XONoAHOM BO3ayxe HeoOXo4MMO BblaepkaTb
ero Npu KOMHaTHOWN TemnepaType He MeHee 2 4, Nocrne Yero MoOXHO NPUCTYNUTb K Noaro-
TOBKe aHanusaTopa k paboTe.

2.3.2 NogrotoBka 6noka npeobpasoBaTesibHOro
2.3.2.1 YcraHoBka bnoka npeobpa3oBaTenbHOro

YcTtaHoBuTb 6ok npeobpasoBaTenbHbI B MECTE, He 3aTPYOHSIOLLEM OTKIOYEHWe
€ro oT CeTu NUTaHus.

PacnonoxeHnue n pasmep oTBepcTUin Ans KpenneHus 6noka npeobpasoBaTenbHOro
LLIMTOBOrO UCMOSIHEHWS B LUMTE — B COOTBETCTBUM C PUCYHKOM 2.1,

Brnok npeobpasoBaTenbHbIn aHanusaTopa LWMTOBOrO WCMOSIHEHUS YCTaHOBUTL C
BHYTPEHHeN CTOpPOHbl WwuTa. Haknagky, BXOAsLIYHO B KOMMIEKT MOHTaXHbIX 4YacTew
BP49.06.000, yctaHOBUTL C NMLEBOW CTOPOHbI LLNUTA B COOTBETCTBUN C PUCYHKOM 2.2.
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PucyHok 2.1 — PacrionoxeHue u pasmep omeepcmuti 05151 KperneHust
6110ka npeobpazosameribHO20 WUMOB8020 UCIMOIHEHUS 8 Lume

Brnok npeobpa3soBaTtenbHbIn
LLINTOBOrO UCMOMHEHMS

~~Tanka M5

M5x8 LT c oTBepcTUSIMU

Onda KpenneHna

Haknapgka

PucyHok 2.2 — YcmaHoeka 6r1oka rnpeobpa3sogamesibHo20 WUMmoeoao UCIHOMHEeHUSs
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[nsa kpenneHus 6noka npeobpaszoBaTenbHOro Ha wuTe (TONWWHOM 40 3 MM) MOXHO
BOcCnonb3oBaTbcs BUHTaMu M5x8 ¢ rakamun, BXoOALWMMWN B KOMMNSIEKT MOHTa)XHbIX YacTen
BP49.06.000.

PacnonoxeHnne n pasmep OTBEPCTMM ANS KpenneHusi 6rnoka npeobpasoBaTeribHoOro
HACTEHHOro UCMOJSTHEHWSI HA BEPTUKASTbHOW NOBEPXHOCTN — B COOTBETCTBUMN C PUCYHKOM 2.3.

BepTtukanoHas
NOBEPXHOCTb

PucyHok 2.3— PacrnionoxeHue u pasmep omeepcmud O5s1 KpernneHusi
6r10ka npeobpazosamersibHO20 HACMEHHO20 UCIOJTHeHUS

KoHcTpykuma 6Grnoka npeobpas3oBaTenibHOrO HaCTEHHOro MCMOSHEHMS MNO3BONSET
OCYLLECTBMATb €ro KpensieHMe Ha pasnnyHbiX BEPTUKasbHbIX MOBEPXHOCTSX, MO3TOMY Kpe-
neXHble U3aenusa B KOMMMNEeKT NOCTaBKU He BXOAAT.

3aszemnuTb Kopnyc 6noka npeobpasoBaTenibHOr0 MeAHbIM NPOBOAOM XENTo-3ene-
HOro LBeTa ceyeHneM He MeHee 0,75 MM2, nogknoyaemMbiM K KnemmMe 3a3eMreHums.

MogBecTn ceTeBoe NuTaHue (B 3aBUCMMOCTM OT UCMNOSTHEHNS aHanu3aTtopa):

a) ~ 220 B, 50 4 ¢ nOMOLLBI MNOAKNIYEHUS BUMKN K LUTENCENbHOM po3eTke C 3a-
3eMMALWMM KOHTAKTOM;

0) ~ 36 B, 50 'y, ¢ noMOLbI0 NOAKMOYEHUS K KOHTaKTaM ceTeBOro kabensi:

— NpoBOf KpacHoro useta — asa;
— MpOBO[ CUHETO LiBETa — HYyNIEBOWN NPOBOA;
— NPOBOJ, XXENTO-3eNEHOro LBeTa — 3a3eMreHune.

2.3.2.2 BHelwHMe nogkrntoyeHus 6noka npeobpasoBaTenbHOro

BHUMAHUE: MoakniovyeHne BHELWHUX YCTPOUCTB K ON1OKy npeobpa3soBaTenb-
HOMY NMPOU3BOAUTbL NPU OTKNHOYEHHOM NMUTAHMU BHELWHUX YCTPOWUCTB U Groka npe-
ob6pasoBaTenbHoro!

BHewHne nogkntoyeHusa k 6noky npeobpasoBaTenibHOMY NPOU3BOAATCS K pasbemy
«TOKOBbIW BbIXOO, CUTHAINTU3ALIUA, RS-485» ¢ ucnonb3oBaHvem posetkn PC19TB
C KOXXYXOM, BXOAsLLEeNn B KOMMNSIEKT MOHTaXHbIX Yacten BP37.03.000.
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[nsa BHelwwHero nogknoyveHns K 6noky npeobpasoBaTeribHOMY cnegyer:

— CHATb MNaCTMACCOBYIO 3arnyLKy ¢ pasbema « TOKOBbIA BbIXO4, CUTHANU-
3ALUUA, RS-485»;

— pasobpaTtb po3etky PC19TB B cooTBETCTBUM C pUCYHKOM 2.4 4;

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

76 5 4

“""'4‘“',*! ":’""“’"y'f‘ | %m" ‘
o 12 11 10 9 8

%

16 15 14 13
19 18 17

PoseTka

PC19TB
KoHTakThbl

Koxyx

["anka

a — KoHcmpykuyusi posemku 6 — Bud co cmopoHbI nadku
KOHMaKkmos

PucyHok 2.4 — Pozemka PC19TB ¢ Koxyxom

Tabnuya 2.1
KOHT. BbixogHown curHan Llenb BHellHee nogkntoyeHne
1 Pene
2 «neperpyska»
7 McnonHuTteneHoe
Kanan A -
8 Pene YCTPOUCTBO
12 «ycTaBKa»
13
3 Pene
4 «neperpyska»
16 VcnornHutensHoe
Kanan B -
17 Pene YCTPOUCTBO
18 «ycTaBKa»
19
5 BbixogHom Kanan A (+)
6 TOK Kanan A (-)
9 KaHan B (+) Peructpupyrowiee
6 KaHan B (-) YCTPOWCTBO,
11 SG (curHanbHas 3emns) KOoMNboTEP
14 MopTt RS-485 DAT+ (JaHHble +)
15 DAT- (JaHHble -)




34

Llenb KOHT. Ru
Kanan A (+) 5
Kawan A,B(-) | 6 )
Kanan B (+) 9 R,

—

PucyHok 2.5 — Cxema nook/oyeHusi eHelWHel Hagpy3Ku
Kk koHmakmam pasvema «TOKOBbIU BbIXO4»

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

Tabnuya 2.2
KoHTponupyemsblii KaHnan 3HayeHue Homepa KOHTaKTOB,
napameTp KOHTpONMpyemoro poseTkn PC19TB,
napameTpa MeXxay KOTopbIMY 3a-
MbIKaeTcs uenb
M3mepeHHoe 3HaveHne A BbIXO 3a npegenol
Cna, MKr/am® 3anporpaMMupoBaHHOro ana-
nasoHa N3mMepeHun
MN3amepeHHoe 3Ha4yeHne pNa
]
M3mepeHHoe 3HaveHne 2
34C, vB
MN3mepeHHoe 3HayeHne
TemnepaTtypsl, °C
MN3mepeHHoe 3HayeHne B BbIXOA 3a npegenbl
Cna, MKr/am?® 3anporpaMmMMpOBaHHOro ana-
M3mepeHHoe 3HavyeHue pNa nasoHa namepeHum 3 |
M3mepeHHoe 3HaveHne |
S0C, MB 4
MN3mepeHHoe 3HayeHne
TemnepaTtypsl, °C
M3mepeHHoe 3HaveHne A MeHee 3Ha4YeHus yCTaBKu
Cna, MKr/gm3 MIN 7~ :l
8
M3mepeHHoe 3Ha4veHne pNa 0onee 3Ha4YeHUs yCcTaBKK
MAX 12 |- N
13
M3mepeHHoe 3HaveHne B MeHee 3Ha4YeHNs yCTaBKn
Cna, MKr/gm® MIN 16 |~ |
17
M3mepeHHoe 3HaveHne Gonee 3Ha4YeHns1 ycTaBKu 18 -
pNa MAX |
19

M3meHeHne napameTpoB yCTaBOK NPOU3BOAUTCHA B COOTBETCTBUM C M. 2.6.3.
MakcumarnbHbIn KOMMYTUPYeMbI TOK 150 MA Npu NOCTOSAHHOM UM NEPEMEHHOM

HanpsixkeHun 36 B.
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2.3.2.3 lMopKmnoyeHne BHELWHKX YCTPONCTB K BrioKy npeobpasoBaTenibHOMY € UCMONb30BaHMeM Brioka
knemm BP51.04.000

Brnok knemm BP51.04.000, noctaBnsiembli N0 OTAENbHON 3asiBKe, NPeACTaBEH Ha
puUCyHke 2.6.

MoakntoyeHne 6rioka Knemm ocyLLecTBnsieTcs ¢ noMoLLbto po3eTkn PC19TB k pasb-
emy «TOKOBbI/ BbIXOA, CUTHANU3ALIUA, RS-485» 6r10ka npeobpa3oBaTeribHOro.

[MoaKNYeHns BHELLHUX YCTPONCTB K 610Ky KNneMm Npovn3BoAuTb B COOTBETCTBUM C
atukeTkon BP51.04.0003T.

Kpblwka Kabenb

3arnywka
4 wr.

KabenbHbih BBog MGB12
4 wr. Posetka PC19TB

PucyHok 2.6 — briok kriemm BP51.04.000

2.3.3 NoaroTtoBka rugponaHenu
2.3.3.1 YcraHoBKa rugponaHeny

YcTaHoBUTb rmgponaHens B yaobHoM mecTe B6sM3n npobooTOopHMKA.

PacnonoxeHve n pasmep OTBEPCTUI OIS KPENneHus ruaponaHeny — B COOTBET-
CTBUW C PUCYHKOM 2.7.

3aseMnuTb WMT rmgponaHenu MegHbiM NPOBOAOM >KENTO-3eNeHOro LBeTa ceve-

HMeMm He meHee 0,75 MM?, NOAKNI0YaEMbIM K 3aXKUMY « ».
CoeaumHntb 6ok ycunutensa ¢ 6rnokom npeobpasoBaTesibHbIM Kabenem coeanHu-
TenbHbiM K1002.5, BXoAALWMM B KOMMNEKT nNocTtaBku, nnbdo kadbenem K1002.L.
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380

BepTukanbHas
NOBEPXHOCTb

6

PucyHok 2.7 — PacrnionoxeHue u pasmep omeepcmuli 05151 KpernmneHusi 2udpornaHenu

2.3.3.2 MNoarotoBka aNeKTPOA0B

[MoAroToBKy K yCTaHOBKE 9M1eKTPOLOB NPOM3BOAUTL B COOTBETCTBUMN C PUCYHKOM 2.8.

[na atoro:

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

— YCTaHOBUTb A5 KaXXA0ro 3feKTpoaa pacCTosAHNE OT HUXKHErO Kpasi anekTpoaa oo
konbua BP43.02.004 npnbnnsntensHo pasHbiM 30 MM;

— n3Bneyb Kpbiwkn BP49.02.203-02 n3 auenkm npoTOYHOMN.

I1pumeyaHue—PekomeHayeTca coxpaHuTb Kpblwkn BP49.02.203-02 ansa nocneayto-
LLIero NCnosib30BaHms Npu XpaHeHn N TpaHCNOPTUPOBaHMM aHanmsaTopa.
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dnekTpoa

Kpblwka
BP49.02.204

LLanba

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

PucyHok 2.8 — lNoG2omoeka K ycmaHo8Ke arieKmpodos

YCTaHOBUTL 3MeKTpoLbl B SYEMKY MPOTOYHYHO B COOTBETCTBUM C PUCYHKOM 2.9
N 3aTaHYTb Kpbiwkn BP49.02.204 ¢ nomoLubto kntoda BP49.02.971, BxogsLwero B KOMMMAEKT
NoCTaBKW.

H-anekTpo,
p poA_____ <

HaTpueBbin
anekTpoa —

KpbiLwka
BP49.02.204 Kritoy

BP49.02.971

Ayenka
npoToYHad

PucyHok 2.9 — PacrionoxeHue Hampuegozo u pH-anekmpodos
8 fYeliKe rnpomoYyHoU (MecmHbIt 8ud)

MoagcoeauHUTb pasbeM HaTpueBOoro anektpoga k pasbemy «JIEKTPOLA pNa»
6noka ycunutens, pasbem pH-anektpoaa — k pasbemy «JIEKTPO[L pH» B cooTBeTCcTBUM
C pucyHkom 2.10.



38

MeTannuyeckue 4yacTu pa3beMOB 3aKpbITb 3aLMTHbIMU BTynkamu BP49.02.002.

BY-1002 snoka\
Briok

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

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

lMocne ycTaHOBKM HATPMEBOro U pH-3neKkTpoaoB B SAYEMKY MPOTOYHYO ee HeobXxo-
ANMO cpa3sy e 3anonHUTb aHanuanpyemon cpefon. [ns aToro HeobxogMmo:

a) nogcoeanHuTb Tpyokm NBX CT-18 B COOTBETCTBUMN C pUCYHKOM 2.11;

0) obecneunTb CBODOAHbLIN CANB aHaANU3MpPyeMon cpebl U3 rmaponaHenu;

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

r) 3aKkpbiTb 3aXMM 1 nocne NosiBNeHUs aHann3npyemMon cpebl B MHANKaTope pac-
Xxo4a rmgponaHenu.



Tpy6ka NBX CT-18
Denyrp.4,0x1,5; L = 1000 mm
(nodeodsuwas)

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

NHankaTop
pacxona

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

[onyckaeTcs 3anosfiHUTb A4EenKY NPOTOYHYIO OUCTUINMPOBAHHOW BOAOW. [1Nga 3TOro:

a) nogcoeanHuTb TpyObkm NMBX CT-18 B COOTBETCTBUU C PUCYHKOM 2.12;

6) 3anMTb B EMKOCTb KOHTPONBHOIO pacTBopa AUCTUINIMPOBAHHYIO BOAY;

B) OTKPbITb 3aXnM 1 1 NnogaTb ANCTUNNIMPOBAHHYIO BOAY B S4ENKY MPOTOYHYIO rMa-
ponaHenu;

I') 3aKpbiTb 3a>XM 1 nocne nosBneHus LI,VICTVIJ'IJ'IVIpOBGHHOVI BOObl B MHOUKaToOpe
pacxona rugponaHenun



3axum 2

3axum 1

Tpy6ka NMBX CT-18
@BHyTp.2,5Xl,O

Tpy6ka NBX CT-18
@BHyTp.lG,OXZ,O; L =500 mm
(cnusHas)

NHoukaTop
pacxoaa

2

Cnus ﬂ

PucyHok 2.12 — 3anosniHeHue eudponaHenu [T1-1002T ducmunnupogaHHoU 80dou

BHUMAHMUE: MNMpwu 3anonHeHUn NPOTOYHOWN A4YEeNKU OUCTUNIIMPOBAHHON BOAOM
UCKNIOYUTb NEPENOJIHEHUE nHaukaTopa pacxoaa, obecneymB cBOOOAHbIN CNUB
BOoAbI!
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2.3.3.3 3anuBka nofLLenavmBaroLLEro peareHTa B CoCyn

[lna 3anuBkM noguienadnsatoLLero peareHTa B cocy rugponaHenu [T1-1002T B co-
OTBETCTBUW C pUcyHKoM 2.13 cnepyer:

Harpesatenb Tpy6ka
C KONnmnakom U30SALMOHHbIM TD0425
Kabenb

Kpblwka

Cocyg on4a
noJluenaymBaroLLEero peareHta
(BB-1-1000)

PucyHok 2.13 — 3anueka nodwienadusarou,e2o peazeHma
8 cocy0 eudponaHenu T1-1002T

— OTBEPHYTb KPbIy OT rOpfIOBMHbI COCyAa AN NOALLenayvyMBaloLLero peareHTa,
yaepxuBaga HarpeBaTesb OT BpaLleHus;

— U3BNeYb HarpesaTerb;

— U3BMneYb cocya ANs NoLlenaynBaroLLero peareHTa us gepxaTens;

— MOMECTUTb COCY[ B BbITSXXHOW LLKad;

— 3anornHUTb cocya NoALlenayvBatoLLMmM peareHToM B konudyecTse 1 ame. B cnyyae
NPUMEHEHNA B KadecTBe peareHTa ammuaka BogHoro NOCT 24147-80, oc. 4. 23-5, npu
HeobxoaumocTun (Npu TemnepaTtype okpyxatowero Bo3sgyxa Bbiwe 30 °C) pa3baBuTb ero
BOBOE OUCTUNNMPOBAHHOW BOOOM;

NMPEOOCTEPEXEHMUE: HE JOMNMYCKATb nonagaHve noglwenavyvBalroLwero pe-
areHTa Ha OKpalleHHble NOBepXHOCTU y3noB ruaponaHenu, bALl n 6noka npeobpa-
30BaTesibHOro BO n3bexaHue nx noBpexaeHus!

— YCTaHOBUTb COCYy[ C noAaLuenavymnBaolinm peareHToM B aepxaTtesb rnaponaHernu;
— YCTaHOBUTb HarpeBaTesib B COCyad N 3aBEPHYTb KPbILLKY.



42

2.3.4 lMNMopgroTtoBka nctovHmka nutanmsa NM-1002

YcTaHoBuUTb UCTOYHUK nuTaHusa UM-1002 B mecTe, He 3aTpygHSAOLWEM OTKOYEeHWe
ero ot cetn nutanma 220 B, 50 Nu.

PacnonoxeHne 1 pasmep OTBEPCTUN ANSA KpenneHnsa NCTodHuka nutanus UM-1002
— B COOTBETCTBUM C PUCYHKOM 2.14.

MoacoeanHuTb Kabenb nctovHmka nutanHms UM-1002 k pasvemy « == 24 B» BAL.

MNopBectn ceteBoe nutaHue (~ 220 B, 50 '4) ¢ NOMOLLBIO NOAKMIOYEHNSA BUITKN UC-
ToyHuka nutaHma UM-1002 k wtencenbHOW po3eTKe C 3a3eMNAIOLLNM KOHTaKTOM.

I
A
N
—
—
BepTukanbHas /
NOBEPXHOCTb
— Y
4,5
4 oTB.

PucyHok 2.14 — PacrnionoxeHue u pasmep omeepcmuli 0715l KpenneHus
ucmoyHuka numanus UrN-1002

2.3.5 NogrotoBka ycTpoMCTBa 403MPOBAHUA peareHTa

BkntounTb BA[, HaxkaB KHOMKY « ».

[MpoBepuTb 3HayeHue ycTaBku. [na aTtoro HaxaTb KHOMKy «PEXXWUM», yoepxnas
ee He MeHee 1 c. Ha akpaHe nHgukaTtopa BAL] nossBUTCA 3HaYeHWe yCTaBKu perynmpoBaHns
B YCINOBHbIX eANHNLaX.

PekomeHayemas yctaBka — B COOTBETCTBMM C Tabnuuen 2.3.

Bpems HenpepbiBHOM paboTbl U HUXKHSAS rpaHuLa ananasoHa N3MepeHUn yKkasaHbl B
Tabnuue 2.3.

MeTponornyeckme xapakTepucTukM aHanuaaTopa, npueeneHHble B n. 1.3, obecne-
4YMBaOTCH NPU UCMOMNb30BaHUN B KA4eCTBE NojLlenadmBatoero peareHTa gumsonponuna-
MWHa UNu guatunamuHa npu ycraeke perynuposaHusa 500 ea. C uensio 3KOHOMUK nofLe-
naymMBaloLLEro peareHTa BO3MOXHO CHWXKEHWE YCTaBKU B COOTBETCTBUM C Tabnuuen 2.3,
Npun 3TOM HWXHSAS rpaHuua guManasoHa nsmepeHuin Cna aHanm3aTopoB NOBbILIAETCS.
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Tabnuya 2.3
MoawenavnsatoLmimn YcraBka HwxHaa rpaHuua Bpemsi HenpepbIBHOM
peareHT perynupoBaHus, | guanasoHa uamepeHun paboThbl
eq. Cna, MKI/gm?® c 1 am® peareHTa, cyT
HumnsonponunamuH 100 0,10 100
anatunamuH , 200 0,05 60
500 0,01 20
AMMUEK 70 0,30 60
120 0,14 20

MakcumanbHoe 3HaveHne ycTaBKu Npy UCMorib30BaHMN aMMUaka orpaHNYeHo 3Have-
Huem 120 en.

M3meHeHve 3Ha4yeHns yCcTaBKM NPOU3BOAMUTCS, KHOMKaMu «G», 7 «Oy Ha nepegHen
naHenun BAL] yctaHOBUTb HyXHOe 3HadeHue. KHonkon « PEXXKUM» nepeintu B pexum «PA-
BOTA» u Bbikntounts BA-1002T.

2.4 BknroveHue 6710ka npeobpa3zoeamesibHO20

[nsa BknoveHnsa 6noka npeobpasoBaTefnibHOro nepesecTu nepekntodatesi «c CETb»
Ha G6roke npeobpasoBaTenlbHOM B NOSIOXKEHNE « | », NP 3TOM AOSMKEH 3aropeTbCs CBETO-
Bon uHamkatop «CETb» 3eneHoro useta. BkntodeHne 6rnoka npeobpasoBaTenibHOMo Tak
e ConpoBOXAaeTCs 3BYKOBbIM CUrHarom.

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

[lanee aHanusaTop nepengeTt B peXXnum NamepeHun.

000 “B30OP”

MAPK-1002

www.vzornn.ru

PucyHok 2.15

2.5 3KpaHbI usmepeHuli

AHanusaTop MMeEeT crieayroLLme 3KpaHbl pexmnma n3mMepeHuii:
— 3KpaH pexuma u3aMepeHuii O4HOro KaHana (HanpumMep, kaHana A) B COOTBETCTBUM

C pucyHkamu 2.16-2.18;
— 9KpaH pexuma nsmepeHunin apyx kaHanos (A n B) B cooTBeTCTBUM C pUCYyHKOM 2.19,

€CI1 NOOKITHo4YeHbl ABe rmaponaHenu.



44

A pNa 5.49 A CNa 24.3 wmkr/igm3

Cna (D.2 ™ oNa 5.98
25.0 °C 25.0 °C

PucyHok 2.16 PucyHok 2.17

A A ac — 1250 mB

agc 1250 MB =
B/pNa 5.98

25.0 °C o

PucyHok 2.18 PucyHok 2.19

MpumeyaHue—YucneHHble 3Ha4YeHNs NapamMeTPOB Ha PUCYHKax 2.16-2.19 MoryT ObITb
APYrMU.

[Mepexoa OT 04HOro 9KPaHHOIO MEHHO K ApYroMy NPOM3BOANTCSA NOCreAoBaTeSbHbIM
HaxaTnem kHonkn « KAHATIT».

Ha akpaHax nHOnumpytoTcs Ha3BaHus KaHanos (A unu B), namepeHHble 3Ha4YeHus
Cna, pNa, unn 31C, a Takke Temnepartypsbi.

2.6 OKpaHbI pexxuma KOHMPOJIsi U U3BMEeHEeHUs napaMmempoe HacmpoUKuU
2.6.1 O6wwme ceegeHus o pabote ¢ MEHIO

KOHTpOJ'Ib n N3MeHeHune napamMeTpoB aHann3atopa npon3BoaATCcA C MNMOMOLUbHO
OKPaHHbIX MEHIO.

Bxog B pexum MEHIO 13 pexnma namepeHun nponsBoanTCS HaKaTUMeM KHOMKU

MEHIO
«

».

BBO[O
AHanmsaTop nveeT Tpl/l SKpaHHbIX MEHIO. MEHl'O
" Meno et A rPAIYVPOBKA
- [B]; HACTPOMKA
— MEHIO [A] [B]. NMAPAMETPbI
OkpanHoe meHo MEHHO [A] unn MEHIO [B] PEXXUM: CNa

0To6pa>|<aeT COCTOAHME uHAMBKMAOYanbHbLIX Mapa-

TOK. BbIXOL: 0-5 mA
METPOB KaHara B COOTBETCTBUU C puUCyHKOM 2.20.

PEATEHT: A
> BbIXOA

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

OkpaH meHio MEHHKO [A] [B] B cooTBeT- MEHIO
CTBUWN C PUCYHKOM 2.21. A B
NAPOJb: OTKnN
HACTPOUKA RS-485
3BYK: BKn

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

PucyHok 2.21

BblgeneHve Heo6xoauMMOro NyHKTa MeHI0 Npou3BoaUTCS Mapkepom « P ». MNepeme-
LLleHne Mapkepa « P » BBEPX U BHM3 MO 3KpPaHY — KHOMKaMu «G», «y.

[Mepexo OT 0QHOMO 3KPAHHOIO MEHIO K APYroMy NPOU3BOANTCS NocrneaoBaTenbHbIM
HaxxaTnem kHonkn « KAHAIT».
[nsa Bbixoga n3 akpaHoe MEHIO cnefnyet yctaHoBUTb Mapkep Ha ctpoky BbIXO[, n

MEHIO
HaXaTb KHOIKY « ».

BBOA

2.6.2 lNopsgok Habopa uyucnosbix 3HadveHurn B MEHKO [A], MEHIO [B] wun
MEHIO [A] [B]

AHanuaartop no3BonsieT Npm He06XO0ANMOCTU N3MEHATL YNCIOBbIE 3HAYEHUS B CTPO-
Kax MeH0 Ninbo BBOAUTbL HOBblE. QTO OTHOCUTCA, HaNpUMep, K pasgenam Bbibopa nporpam-
MMUPYEMOro AnanasoHa U3MepeHuit, BBOA4Y 3HA4YEHNN YCTABOK 1 MPOYMM.

MepemelleHne No cTpoke BreBo ocywectensaeTcs kHonkon « KAHAT».

. MEHIO
I'IepemeUJ,eHme Nno CTPOKe BMnpaBO OCYLLECTBIIAETCA KHOMKOU «m ».

YBenuyeHne nm6o ymeHbLueHne Lmndpbl — KHOMKamMu «G», «>.

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

— HaXaTb KHOIKY « MEHIO
y BBOM

— KHOrMkamu «G», «&» YCTaHOBUTb 3HA4YeHne nepeon undpbl;

». BygeT muraTb nepeas ungpa;

MEHIO .
— HaXkaTb KHOMKY “Bson ™ Bynet muratb BTOpas umgpa;

— KHOrMKamu «G», «&» YCTaHOBUTb 3HA4YeHne BTOPON Lmdpbl;

MEHIO
— HaXaTb KHOMKY « BBOA ». YCTaHOBUTb OCTanbHble Undpsbl.
lMocne ycTaHOBKM BCex UNp 1 eauHuL namepeHun (korga He yget muratb HU ogHa

uMdpa) HY>KHO KHOMKamu «G», «& YCTAHOBUTb MapKep « P » Ha ApYryt CTPOKY U ycTa-
HOBWTb, ecnn TpebyeTcsl, BTOpOe 3HaYeHue.
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Mocne ycTaHoBKM BCeX UMp U eanHUL, namepeHnin (korga He ByaeT muraTb HYM ogHa

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

BBO[O

HaXaTb KHOIMKY « ».

2.6.3 PaboTa c akpaHHbIM MmeHto MEHIO [A] n MEHIO [B]

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

rPAOYUPOBKA Na

rPAAYUPOBKA pH

> BbIXOA

PucyHok 2.22

» HACTPOWMKA - nyHKT MeHI0 npeaHa-

HACTPOMKA
3HayeH  And nepexoaa B NOAMEHIO A
HACTPOWKA. BkpaH — B COOTBETCTBUN C PUCYH-
KOM 2.23. ANANA30OH CNa

OUAMA30OH pNa

YCTABKMU CNa

YCTABKN pNa

YCPEOHEHMUE: 0 MuH
» BbIXOoa4

PucyHok 2.23

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

«OVAMA30OH CNa» - nyHKT MOAMEH0
npegHasHayeH Ang npocMoTpa M M3MEHEHMS A
npegenos NPorpammMmMpyemoro guanasoHa name-
peHnn CNa no TokoBOMY BbIXoAy. QKpaH — B CO-

AWUAMNA30H CNa

. 3
OTBETCTBMMU C PUCYHKOM 2.24. HAYANO: 0 Mkr/gm
KOHELU.: 1000 wmkr/gmd
» BbiXO[

PucyHok 2.24
MO>HO YCTaHOBUTb 3HAYEHUS:
— B cTpoke HAYAJO — ot 0 go 9998 mkr/am® (mr/am3, r/am®) ¢ warom 1 mkr/am3
(mr/am3, r/amd);
— B ctpoke KOHEL — ot 1 oo 9999 wmkr/gm® (mr/om3, r/om3) ¢ warom 1 mkr/am®
(mr/am3, r/amd).
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lMocne ycTaHOBKM HEOBXOAMMbIX 3HAYEHUIN YCTAHOBUTL Mapkep « P » Ha CTpoKy Bbl-
MEHIO

XO[ v Ha)kaTb KHOMKY «
A y BBO[

».

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

«OWNAMA30OH pNa» — nNyHKT noameHio
npegHasHayeH Ans NpocMoTpa U M3MEHEHUs A
npeaenos NporpaMmMmMpyemoro guanasoHa name-
peHnn pNa no TOkoBOMY BbIxoAdy. JKpaH nog-
MEHIO — B COOTBETCTBUN C PUCYHKOM 2.25.

AOUAMNA3O0OH pNa

»HAYAJIIO: 0.00

KOHEL: 10.00

BbIXOAa
PucyHok 2.25

MOXHO yCTaHOBUTb 3HAYEHUS:
— B ctpoke HAYAIO - ot 0,00 go 99,98 ¢ warom 0,01;
— B cTtpoke KOHEL - o1 0,01 go 99,99 ¢ warom 0,01.

«YCTABK CNa» - nyHKT NOAMEHO
npegHasHayeH Ans npocmMoTpa UM N3MeHeHus A
MUWHMMANbHOMO M MaKCMMasibHOro 3HayYeHun
ycTaBok CNa. OKpaH — B COOTBETCTBUM C PUCYH-

YCTABKM CNa

- 3
Kom 2.26. MIN: 0 wmkr/gm
MAX: 500 mkr/gm3
» BbIXO[

PucyHok 2.26
MO>HO YCTaHOBUTb 3HAYEHUS:
— B cTpoke MIN — oT 0 go 9998 mkr/am? (mr/am?, r/am3) ¢ warom 1 mkr/am® (mr/gm3,
r/am3);
— B cTpoke MAX — oT 1 oo 9999 mkr/am? (mr/am3, r/am3) ¢ warom 1 mkr/ame (mr/ame,
r/om3).

«YCTABKWM pNa» — nyHKT nogMeHo npea-
Ha3HayeH Ansg NpocMoTpa Unn N3MeHeHNs MUHU- A
MarbHOrO0 U MakCMManbHOro 3Ha4YeHUn yCTaBOK
pNa. OkpaH — B COOTBETCTBMM C PUCYHKOM 2.27.

YCTABKM pNa

MIN: 0.00
MAX: 10.00
> BbIXO[

PucyHok 2.27

MO>HO yCTaHOBUTb 3HAYEHWS:
— B cTtpoke HAYAJIO — ot 0,00 go 99,98 ¢ warom 0,01;
— B cTtpoke KOHEL — o1 0,01 go 99,99 c warom 0,01.
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Mocne ycTaHOBKM HEOOXOAMMbIX 3HAYEHWIA NPEeAEnoB NPorpaMmmMmupyemblx ananaso-

HOB M3MepeHMVI CNawu pNa MO TOKOBOMY BbiIXo4y M MUHUMaAI1bHbIX N MakKCMMallbHbIX 3Ha-
MEHIO

BBOM

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

YeHWI YCTaBOK YCTaHOBUTb Mapkep « P » Ha cTpoky BbIXO[ v HaxaTb KHOMKY « ».

» MAPAMETPbI — nyHKT MeHI0 npegHa-

3HadyeH pgna nepexoga B nogmeHw [1APA-
METPbI. OkpaH — B COOTBETCTBUN C PUCYHKOM A NAPAMETPbI
2.28. FPALYWPOBKN Na
QNEKTPOLO Na
ANEKTPOL pH
NMPOBEPKA BY
» BbIXO[
PucyHok 2.28
«PAOYNPOBKW Na» — nyHKT noaMeHio NAPAMETPbI
npegHa3HayeH Ansi NpocMoTpa crnucka rpagyv- A rPAOYUPOBKMU Na
POBOK, 3aHECEHHbIX B MaMATb aHanu3aTopa. 1 TMNon
OkpaH nogmeHio «F’PAOYVPOBKU Na» B 2 TUMN2A 13.08.14
COOTBETCTBUMN C PUCYHKOM 2.29. 3 TUMA 19.11.14
4 TMNMNM1Q 20.12.14
» BbIXO4

PucyHok 2.29

Ha akpaHe nHamumpyoTcsa:

a) Homep rpagympoBkm oT 1 0o 4;

6) TMn rpagynpoBKM B COOTBETCTBUN C Tabnuuen 2.4,
B) AaTa nNpoBedeHus rpagynpoBKy.

Tabnuya 2.4
MNopgLenaymBatroLLmmn Twvn rpagyvpoBku
peareHT TeopeTuyeckas® OpHoToyeyHas? | TpextoyeyHas®
AmMmMnak TUIMOA TUTA TUTM2A
OunsonponnnamuH, TMMog TMN1A VN2
ANSTUNAMUH

1 'pagyvpoBka, paccunTaHHas no TeopeTnyeckum (MacnopTHbIM) AaHHBIM 3NEKTPOAOB.

2 pagynpoBka, npefgHasHayYyeHHas A58 NOACTPOMKU CMELLEHUss U3MEPUTENbHON XapakTepu-
CTUKMN.

3 NpapgyvpoBka, B KOTOPOW OMOPHBIMU TOYKaMM SBNAOTCA UCXOAHAas Boda ¢ AobaBneHnem He-
KOTOPOro KONMyecTBa MOHOB HaTpPUSA 1 MPUroTOBIIEHHbIE HA 3TOW BoAe ABa pacTBopa C U3BECT-
HbIM 3Ha4YeHneM J06aBKM MOHOB HaTPWS.

Mpn npoBegeHnn ovepeHON rpagyupoBKU AaHHble rpagympoBkn Ne 2 yaansatoTcs,
a napameTpbl HOBOW rpagyMpoOBKM 3aHOCATCS B KOHeL, cnucka nog Ne 4.,
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[na npocmoTpa napameTpoB rpadyvpoBKU, NMPUMEHAEMON B aHanusaTope, cre-

ayer:

— KHOMKamm «G», «&» YCTaHOBUTbL MapKep «»» Ha rpagynpoBky Ne 4;

MEHIO

— HaXaTb KHOMKY « BBON »

MoaBuTCA 9KpaH napameTpoB rpagyu- FPAOYUPOBKA 4
POBK/ B COOTBETCTBUM C pUcyHkom 2.30. A S = 100 %

Ha askpaHe uHOumkatopa oTobpaxarTcs Ei = -88 mB
3Ha4YeHnsa napameTpbl NocnegHen rpagynpoBKU:

S — KpyTM3Ha anekTpogHon cuctemMbl B % AUN3OMPOMNUITAMMH
OT HOMUHAaNbHOIO 3HAa4YEHUS;

pHi n Ei — koopguHaTbl nsonoTeHunanb- T™Vin1
HOW TOYKM 3NEKTPOAHON CUCTEMBI. > BbIXO[ 20.12.14

PucyHok 2.30

«JJIEKTPOL Na» - nyHKT NOAMEH0
npegHasHayeH Ans npocmoTpa napamMeTpoB A SHSEK':I'P%% I;/Ioa
HaTPUEBOro 3NeKTpoaa — 3KpaH B COOTBETCTBUM =
C pucyHkom 2.31. Ei = -155wmB
AMMMUAK
TUMA
» BbIXO[ 11.01.16

PucyHok 2.31

[ns BbIxoOa 13 akpaHa B COOTBETCTBUM C PUCYHKOM 2.31 yCTaHOBUTb Mapkep « P »
MEHIO
Ha cTpoky BbIXO[ v HaxaTb KHOMKY «

». [osiBATCSA 3KpaH B COOTBETCTBUM C PUCYH-

BBO[
KoM 2.28.

«JJIEKTPOL pH» - nyHKT nogMeHto SNEKTPOA pH
npegHa3HayeH Ans MNpocMoTpa napameTpoB A S = 100 %
pH-anekTpoga no pesynbTtatamMm MocrnegHen ero Ei = -35 mB
rpagyvpoBKU. QKpaH — B COOTBETCTBUMN C PUCYH- pHi = 7.0
KoM 2.32.

» BbIXO[ 03.07.14

PucyHok 2.32

Ha akpaHe nHaukaTopa oTobOpaxkalTcsl 3Ha4YeHus1 napamMeTpbl NocnegHen rpagyu-
POBKM:

S — KpyTU3Ha aneKkTpogHon cuctemsl B % OT HOMUHArNBHOIO 3HaYeHUs;

pHi n Ei — koopanHaTtbl N30N0TEHLMANTBHON TOYKN INIEKTPOAHON CUCTEMBI.
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[ns BbIxoaa U3 3KkpaHa B COOTBETCTBUN C PUCYHKOM 2.32 YCTAaHOBUTb Mapkep « P »

MEH
Ha cTpoky BbIXO[ v HaxaTb KHOMKY «ﬁ ». [losABUTCS 3KpaH B COOTBETCTBUN C PUCYH-

KOM 2.28.

«MPOBEPKA BY» — nyHKT nogMeHI0 NpeaHasHayeH ans nepexoga B CnyXebHbin
pPEeXMM, UCMosb3yeMbI NPU NPoOBepPKe NpeobpasoBaTensi B COOTBETCTBUU C TEXHUYECKUMMU
ycnosusimmn TY 26.51.53-028-39232169-2020 (ngeHTYHbl TY 4215-028-39232169-2010).

BHUMAHMUE: MNMpwu npoBeaeHNN U3MEPEHUN ITOT PEXUM He ucnonb3yerca!

» PEXWUM - nyHKT MeHI0 npedHasHadeH ansa nepeknioyeHnsa pexmma naMmepeHunn
N MHOUKaUMM KaHana.

MEH y
KHonkamu «ﬁ», «&» N« BBo}.Ecl) » BblIOUpPaETCHA HY>XHbIA PEXUM:

o «Cna» — pexum M3MepeHMrM MacCOBOM KOHLIEHTpauuu (akTMBHOCTU) WOHOB
HaTpus;

e «pNa» — pexum nHavkaumm norapnMmMy4ecKoro nokasarterns akTMBHOCTU MOHOB
HaTpws;

e «30C» — pexum nHamkaummn SC.

» TOK BbIXO/ — nyHKT MeHI0 NpegHa3HayeH ang Bbibopa anana3oHa BbIXOAHOMO
ToKka B Aanana3oHax ot 0 go 5 MA, ot 4 go 20 mA nnbo ot 0 go 20 MA.

MEHIO
MocnepoBaTenbHbIM HaXXaTUEM KHOMKK « BBOQ » Bbl6|/|paeTC$I Anana3oH BbIXoa-

HOIo TOKa.

» PEATEHT - nyHKT mMeH npegHasHa-
YyeH AN Bblbopa noflwernaynBaloLLlero pea-

A PEATEHT
reHTa. OkpaH — B COOTBETCTBUMN C pUCYHKOM 2.33.

A AMMUAK
a ann3onpPonunAMMH
A AN3TUNAMUH

> BbIXOo[

PucyHok 2.33

[ns n3aMeHeHns peareHTa yCcTaHOBUTb Mapkep « P » Ha HYXXHYL CTPOKY W HaxaTb

MEHIO
KHOMKY « ». ByneT BblaeneHa cTpoka ¢ BblopaHHbIM NOALLEeNnaYyMBaloLMM peareHToM.

BBOA
Mpn nepexoae B MeHo aHanuaaTtopa bykea («A», «[») B cTtpoke « PEATEHT» namenuTtcs.

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

» MAPOIJIb — nyHKT MeHI0 NpegHa3HayeH Ans orpaHnYyeHns 4ocTyrna K UaMeHeHuto
napameTpoB aHanusaTopa.

Ecnn naponb BbikntoyeH «MAPOJIb: OTKI», To nepexoq 13 pexnma namepeHi B
pexum MEHKO nponcxogut 6e3 3anpoca napons.
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Ecnu naponb BkntoveH «MAPOJIb: BKJl», To npu nepexoae u3 pexuma namepeHuin
B pexxum MEHIO aHanusaTop 3anpocut BBECTU Naposib (YMCro «12»).

MosiBUTCS 3KpaH B COOTBETCTBUN C PUCYH-
kom 2.34. BBEAWUTE MNMAPOIb:

00

Wy

PucyHok 2.34

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

». Ha akpaHe Ha4yHeT muraTb BTOpasa uudpa.

KHOIKY « MEH!O
y BBOO

KHonkamu «@», «» YCTaHOBUTb 3Ha4YeHne BTOPOWU LMpbl Naposis «2» N HaxaTb

KHOMKY « MEHIO
BBOLO
Ecnn naponb BBeAeH npasunbHo, nossutcs akpaH MEHHO.
Ecnn BBegeH HeBepHbIN Maposib, TO Mo-
BBEOWUTE NAPOIJb:

SIBUTCS 9KpaH B COOTBETCTBUMN C PUCYHKOM 2.35 U
aHanusaTop nepenaeTt B pexnum namepeHun.

11

HEBEPHbIA NAPOJb !

PucyHok 2.35

» HACTPOWMKA RS-485 — NyHKT MeHI0 NpeaHa3HaveH Ans HacTponku nHTepdenca
RS-485 v npotokona obmMeHa C BHELLIHMM YCTPONCTBOM. JKpaH — B COOTBETCTBUMN C PUCYH-

kom 2.36.

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 2.36

» MOXHO YCTaHOBUTb:

MEHIO
((G)) ((&)) «
KHonkamu , 7] BBOA

— B cTpoke «[MPOTOKOJ1» npoTokon obmeHa ¢ BHELIHUM ycTponcTBoM «MoDBUS
RTU» nnn B3OP;
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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 «CTOIM BUT:» 3HayeHue oT «1» nnn «2».

» 3BYK — nyHKT MeHI0 NnpeaHasHayeH Ans OTKYEHUs B criydae HeobxoaumocTu
3BYKOBOIO CUrHasna aBapuMHOW CUrHanusauum aHanusaTtopa npy NpeBbieHU U3MepeH-
HbIM 3Ha4YeHneM Cna UM TeMmnepaTypbl NpeaenoB 3anporpaMmMmMpoBaHHOIo AManasoHa us-
MEpPEHN N0 TOKOBOMY BbIX0O4Y.

» MO U KOHTP.CYMMBbI - nyHKT MeHI0 npeaHasHaveH ans ngeHtugukaumm gas-
HbIX NporpamMmMHoro obecneveHunsa: o603Ha4YeHnsi, HomMepa BEPCUMM N NPOYUX CBELEHUN O
nporpaMmmHoM obecneyeHnn.

MNMpume4yaHue— B uensax npegotspalleHUs HECAHKLMOHMPOBAHHbLIX HACTPOMKN U
BMeLLaTenNbCTBa, NPMBOASLLNM K UCKXKEHMIO Pe3yNbTaToB U3MEPEHMI, NPeayCMOTPEH TOSbKO Npo-
CMOTP AaHHbIX NPOrpaMMHOro obecneyveHus.

» TEMIMEPATYPA BI1 — nyHKT MeHI0 npeAHa3HayveH ans nHavkauum Temneparypabl
BHYTpM Kopnyca 6rnoka npeobpasoBaTenbHOro.

2.7 lMpoeedeHue usmepeHuli

CocTaBHble YacTu aHanua3aTopa 4OSKHbI OblTb MOArOTOBMEHbI K paboTe B COOTBET-
cTBUK C pasgenamm 2.3.1-2.3.5.

AHanusaTtop ¢ 3aBOAa-U3roToBUTENS MOCTABMNSAETCA OTrpagyMpOBaHHbIM U MOXET
ObITb Cpasy 3anyuieH B paboTy.

2.7.1 KOHTpOsb M N3MEHEHME NapaMeTpoB aHanMsaTopa

BkntounTb aHanmsartop (6nok npeobpasoBatenbHbii U BALL) 1 ybeamTtbes:

— B COOTBETCTBUM NapameTpoB aHanmampyemomn cpeabl n. 1.2.5;

— B NPaBWUIbHOCTWN YCTAaHOBKM NapaMeTpoOB aHanm3aTopa u pexxmmoB paboTbl B CO-
OTBETCTBMM C N. 2.6.

BkniounTb aHanuMsaTtop B COOTBETCTBYIOLLNA PEXUM:

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

e «pNa» — pexuMm nHamkauumm norapnmmyeckoro nokasartensi akTuBHOCTU MOHOB
HaTpus;

o «J[C» — pexum nuankaummn 3[C.

MpumedyaHue - Npn NoSBNEHNM COMHEHUI B NPaBUIbHOCTI NOKa3aHU aHanmM3aTopa
npv BbINONIHEHUU U3MEPEHUI, a TaKkKe nepen NoBepKon NPOBECTN TeXHUYeckoe obCnyxuBaHve B
COOTBETCTBMM C pasgeriom 3.

2.7.2 lNpoBeaeHne 3MepeHnin Ha NPOTOKe Npu Nogaye aHanM3npyemon cpeabl n3
TexXHosiormyeckoro Tpybonposoaa

2.7.2.1 MNoarotoBka K N3MepeHnam

CoeavHeHUs y3rnoB rmaponaHeny OMKHbl COOTBETCTBOBATL PUCYHKY 2.37.
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2.7.2.2 lNpoBeaeHne namepeHuni

MopaTb aHanuanpyemyto cpedy oT Npo6oOTOOPHMKA. YCTaHOBUTL pacxo aHanmau-
pyemMoli cpeabl Yepes rmaponaHens B npegenax ot 5 ao 200 am3/v.

BHUMAHUE: HE OOMNYCKATb NEPENOJIHEHUE nHaukaTopa pacxopa, obec-
ne4ymB cBOOOAHLIN CNIUB aHanNuM3npyemomn cpeabi!

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

lNocne okoH4YaHWA NepexodHoro npouecca nokasaHus nHgukatopa bAL moryT Ko-
nebaHus B npegenax 5 eg.

Mpw HopmanbHou paboTte BAL] B suenke NpOTOYHOM AOMKHO HAbM4ATLCS NPOXOXK-
AeHne ny3blpbKOB CMECK BO3ayxa C nofllenadmsarownm peareHToM. Npun oTcyTCcTBMM Ny-
3bIpbKOB crieayeT obpatntbesa K n. 2.11.

Mpn nocTeneHHoM UCTOLLIEHMM MOALLEeNaYnBaloLLEro peareHTa BKoYaeTcs ero no-
aorpes. OTO MNO3BONSET MCMNOSb30oBaTb NOALLENaYMBaOWLNA peareHT NpakTU4Yecku Ha
100 %.

Mpun BKkNtodeHun ceeToBbIX MHAnkaTtopoB «ACTOLWLMEHUE PEATFEHTA», «HAPY-
LUEHUE PEINYNNNMPOBAHWUA» Ha nepeaHen naHenu BAL cneayeT obpatuteca k n. 2.11.

MpumeyaHue - Npy npekpalleHUM nogayn aHanusmpyemoi cpegpl ot npo6ooTéop-
HMKa B IYEMKN NPOTOYHON COXPaHAETCS OCTaTOUHbIM 06beM BOAbI AN NPeAoTBPaLLEHUS BbiCbIXa-
HUS 3NEKTPOAOB.
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NcToYHMK nuTaHns
rM-1002

Obl U3 mexHorioau4ecko2o mpyborposoda

o

U aHanusupyemot cpe

9

PucyHok 2.37 — CoeduHeHus y3no8 audponaHenu [T1-1002T npu nposedeHuu usamepeHul
¢ nodaye

2.7.3 lNpoBefeHne n3mMepeHnin aHann3npyemon cpeabl orpaHmyeHHoro obvema (B
nabopaTopHbIX YCNOBUAX)

N3mepeHns aHanuanpyemon cpebl orpaHM4eHHoOro o6bema MoryT NpoBOAMTLCS:

— C MCMNONb30BaHNEM EMKOCTU KOHTPONBHOIO pacTBopa;

— C 1Ccnonb3oBaHMeM KoMmnnekTa ans otbopa npobel BP49.02.980, nocTtaBnsgemMoro
Nno oTAenbHOWN 3asiBKe.

IMpumeyaHu e - [NpoBeaeHne N3MEPEHNI aHANU3MPYEMOW CPeLbl OrpaHUYEHHOro oGbema
pEKoMeHOYyeTCs A pacTBOPOB C KOHLIEHTPaLIMen MOHOB HaTpus Goree 1 Mkr/ame,
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BHUMAHUE: lNMpn HeobxoauMmocTn npoBeAeHUSs U3MEPEeHUN B pacTBopax C

KOHLeHTpaLumen MoHoB HaTpus meHee 1 mkr/am® obpawats OCOBOE BHUMAHME Ha
YUCTOTY NOCYAbl U COCTAaBHbIX YacTen KOMMJeKTa Ana oroopa npobbi!

2.7.3.1 lNpoBegeHne N3MEPEHUI C UCMOSIb30BAHMEM EMKOCTM KOHTPOMBHOIO pacTeopa

CoeaunHeHus y3noB rmaponaHenu JOSMKHbI COOTBETCTBOBATb PUCYHKY 2.38.

KOHTPONBHOro pacTeopa

EmKkocTb

PucyHok 2.38 — CoeduHeHusi y3noe audponaHenu T1-1002T nipu nposedeHuu usamepeHul
C ucnosb308aHUEM eMKOCMU KOHMPOIIbHO20 pacmeopa
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3annTb aHanuanpyemyo cpefy B €MKOCTb KOHTPOJSIbHOrO pactBopa W OTKPbITb 3a-
Xum 2.

Bkntounts BA. CHATL NokasaHunda Yepes 10 MUH C nHOMKaTopa aHanuaaTopa nnmbo
BHELLHEro yCTpoOMCTBa, eCnNn aHann3aTop K HeMy NOOKITHOYEH.

MuHMManbHbIN 06beM aHanuanpyemon cpeabl AormkeH 6biTb 200 cMm® npu pacxoae
20 cM3/MUH.

2.7.3.2 MpoBefeHre N3MepeHUi ¢ 1Cnonb3oBaHWeM Kommnnekta ans otbopa npobel BP49.02.980

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

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

MpoMbITb Kanunnsp B BOAE OYULIEHHOW AN XMMWYECKOro aHanusa no
OCT 34-70-953.2-88 (B 06ecconeHHon BOAE C HU3KUM COAEPXKaHMEM HaTpus).

Morpy3nTb Kanunnap B CTakaH C aHanuM3npyemomn cpeaomn 1 BKNKYMTb Hacoc.

Hacoc nossonseT yctaHaBnueaTth NOTOK A0 33 cM3/MUH. MUHUManbHbIA NOTOK Npw
npoBeaeHnn namepennii — 20 cm3/MuH, onTumanbHbii NOToK — 30 cM3/MUH.

Pyykon perynsitopa notoka yCTaHOBUTb HYXXHbI pacxon aHanusnpyemon cpegbl.
3anonHuTb Hacoc u nogknuntb Tpyobky MNBX CT-18, maywyo oT Hacoca, K wWTyuepy
SAYENKN NPOTOYHOMN.

CHATb yCTaHOBMBLUMECS MOKa3aHUA C MHOMKATopa aHanu3aTopa nnbo BHELUHero
YCTPOMWCTBA, €CNN aHanM3aTop K HeMY MOAKIOYEH.

lMepen npoBefeHNEM UN3MEPEHUIN OPYrON aHann3npyeMon cpebl NPOMbITb Kanus-
NSp B BOAE OYMLLIEHHOW ANA XMMUYECKOro aHanuaa. Ecnm KoHueHTpaumsa NoHOB HaTpus B
aHanuaupyemom cpefe oTnmyaeTca He Gonee, Yem B ABa pasa, onepawmm NpoOMbIBKU Ka-
nunnsipa Npyu nepexoae oT 04HOM cpefbl K APYron MOXHO UCKIIOYNUTD.

MpumeyaHue- [ONa CHOKEHN pacxoda Npobbl PEKOMEHAYETCA PEXMM U3MEPEHUI C
npepbiBaHMEM MOTOKA, Tak Kak BpeMsi peakLun aHanusaTopa onpeaensercs He CTOMNbKO CKOPOCThIO
MoTOKa aHanM3npyeMon cpepbl Yepes SYEiKy NPOTOUHYHO, CKOMbKO CKOPOCTLIO PeaKLm 31eKTPOoOoB.

B aTOoM pexunme cHayana ocyLlecTBNAeTCA HenpepbIiBHbIN MPOTOK aHANM3npyemMom
cpenbl Yepes A4ernky NPOTOYHYI0 B TedeHne 5 MyH. 3a 3To Bpems nponcxoanT obHoBneHne
XXWOKOCTU B A4ENKE NPOTOYHOW C 3neKTpogamMu.

[anee cnegyet Ha 5-7 MUH OCTAHOBUTbL MPOTOK aHaNM3npyemMon cpeabl, OTKYNTL
HacoC 1 npekpaTuUTb OO3NpOoBaHME NojLienadymBatowero — Haxatb KHonky « PEXKMM» Ha
BAL (npu aTtom gomkeH BknounTbes ceetoBon nHankatop « OCTAHOBKAY).

OTO MO3BONSET 3NEKTpoAaM cpearmpoBaTb Ha HOBOE 3HAYeHWEe KOHLEHTpauum
WMOHOB HaTpUS B aHanu3anpyemomn cpeae. Nocne aToro BKIIKYUTL HACOC, BKIIOYUTL J0O3MPO-
BaHWe aMmMunaka 1 yepes 2-3 MUH CHSATb YCTaHOBMBLUMECH MOKa3aHUs C MHAMKaTopa aHa-
nunsatopa nMbo BHELLHEro yCTPOMCTBA, ECNN aHann3aTop K HeMY NOOKITHOYEH.
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2.8 3asepweHue pabomsi ¢ aHa/IU3amopoM

2.8.1 lNpwu kpaTKOBpPEMEHHOM NepepbiBe B paboTe cnefyer:

— nepesecTu nepekniovatens « CETb » Ha Gnoke npeobpa3oBaTensHOM B MOMo-
xeHune « O »;

— BbIKMoYNTL BALL, HaXXaB KHOMKY « . » Ha nepegHen naHenu BAL;

— OTKMOUYMTb Gnok npeobpasoBaTenbHbIN U UCTOYHUK NuTaHus UIM-1002 oT cetn
nepeMeHHoro Toka (npu HeobxoamMmocTn);

— PYKOBOACTBOBAaTbCS YKa3aHMSIMW SKCMiyaTauMoHHOW OOKYMEHTaUMM Ha UCnornb-
3yeMble 3M1eKTpoapb!.

2.8.2 lNMpu anutenbHOM NnepepbiBe B paboTe cneayeT:
— nepekpbITb Nogady aHanM3npyemon cpeabl;

— OTKMYUTL Bnok npeobpasoBaTesibHbIN U UCTOYHMK NuTaHua UIM-1002 ot cetn
NnepemMeHHOro TokKa;

— BblkNMo4NTb BALl, HaXkaB KHOMKY « . » Ha nepeaHen naHenu bAL;
— CNUTb NoALenaymBaroLLMiA peakTUB U3 cocyaa rmaponaHeny;

— PYKOBOACTBOBAaTbLCS YKa3aHMSIMU SKCMyaTauMoHHOW OOKYMEHTaUMU Ha UCNonb-
3yemble 3M1eKTpoapb!.

2.9 SkpaHbI npedynpexoeHul

3KpaH npenynpexageHna B COOTBETCTBUN

C pUCcyHKOoM 2.40 nosBUTCA Npu NpeBbILLEHNU 13- A pNa 5.49
MepeHHbIM 3HadeHneM Cna BepxHero npegena

3anporpaMmMmMpoBaHHOro AnanasoHa namMepeHuin [ MKF
Mo TOKOBOMY BbIXOAY. — CNa 7 5 2

24.3 °C

PucyHok 2.40

OkpaH npenynpexaeHns B COOTBETCTBUM
C pyCyHKOM 2.41 NosiBUTCS NpW NPEBbLILLIEHUN U3-
MEPEHHbIM 3Ha4YeHWeM TemnepaTypbl aHanuau-

pyeMou cpefbl BepxHero npegena AuvanasoHa 5 98
N3MepEHNN. p Na .

~ |-

50.7 °C-

A CNa  24.3 mkr/am3

PucyHok 2.41
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OKpaH npegynpexaeHus B COOTBETCTBUM
C PUCYHKOM 2.42 NOABUTCH, €CIU:

— M3MEepeHHoe 3HayeHue Temnepartypsbl
aHanusnpyemon cpefbl MpesblllaeT BepxXHUN
npegen guanasoHa U3aMepeHui;

— n3mMepeHHoe 3Ha4vyeHue pNa npesbillaeT
BEpPXHUM npedern 3anporpaMmMmMpoOBaHHOIO Aua-
nasoHa U3MepeHnn No TOKOBOMY BbIXO4y.

OKpaH npenynpexneHnsi B COOTBETCTBUN
C PUCYHKOM 2.43 NOSABUTCS NPWU NPEBbILLIEHNN U3-
MepeHHbIM 3HadYeHnem J[C npegenoB avana-
30Ha N3MEepPEHUN.

OkpaH npefynpexaeHnst B COOTBETCTBUM
C pUCYHKOM 2.44 NosiBUTCS, €Cn U3MEepPEHHOoe
3HayeHne pNa BbIXOAMT 3a BEPXHIOK YCTaBKY.

OKpaH npefynpexneHns B COOTBETCTBUN
C PUCYHKOM 2.45 NosABUTCH, €Cn:

— B kaHane A namepeHHoe 3HayeHue Cna
BbIXOOMWT 32 HWXKHIOK YCTaBKy;

— B KaHane B namepeHHoe 3HayeHne pNa
BbIXOOMUT 3@ BEPXHIOK YCTaBKy.

ija— 5.98

CNa  24.3 mkrigm3

A

~ |

50.7-°C-
|

PucyHok 2.42

A

\'/

—3AC—

/|\

_1250 vB
25.7 °C

PucyHok 2.43

CNa  24.3 mkr/igm?

5.98

B
pNa

~ -

EnS 24.3 °C
PucyHok 2.44
{A| Cna 3.9 o
-
i 25.0°C
Bl pNa 5.98
_;I\: 25.0°C

PucyHok 2.45

INpumeyaHue - YucneHHble 3HayveHns Cna, pNa, 3[C, a Takke Temnepartypbl Ha
3KpaHax npeaynpexgeHun aHanusartopa MoryT ObITb ApYrMU.
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2.10 SkpaHbI HeucnpasHocmel aHasu3amopa

Mpn nosiBNEHMM 3KpaHOB B COOTBETCTBUM C pucyHkamm 2.46-2.55 cnepyet obpa-
TMTbCca Kk n. 2.11.

A BHUMAHUE ! A BHUMAHUE !
OATYHUK HET CBA3U
HE NOAKJITHOYEH ! C OATYUKOM !
PucyHok 2.46 PucyHok 2.47
A rPAOYUPOBKA pH A
BHUMAHMUE !
OLWUMUBKA TPAOYUPOBKM ! HET CBA3U
BY®EP HE OINPEOENEH ! C BALO !
PucyHok 2.48 PucyHok 2.49

Mpn nosiBneHun Ha 3skpaHe Onoka npeobpasoBaTeENbHOrO MUraltLMX HaanUcen
«OWNBKA BALO F1», «OWWNBKA BALO F3», «OLUNBKA BAL F4», «OLUNBKA BAL F5»,
«OWNBKA BAL] F6», « OLLMBKA BAL F9» cnenyeT B pexmme UHOMKaLumMmM OgHOro 13 kaHa-
NOB HaXaTb KHOMKY «@» Ha nepeaHen naHenu 6noka npeobpasoBaTenbHOro A4 Bbi3oBa
3KpaHa onucaHuna owmnbkn BAL.

A OWWBKA BALO F1 A OWWBKA BAAO F3
OLUMBKA TAMATU OLUMBKA YMNPABJIEHUA
OATYUKA ! HAIPEBA !
> BbIXO[ » BbIXOo[

PucyHok 2.50 PucyHok 2.51
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HAIPEBA !

» BbIXO[

OLWUMBKA BAL F4

OWWUBKA BKIHOYEHUA

OWWMBKA BAL F5

OWUBKA OTKITIOYEHUA
HAIPEBA !

> BbIXO[

PucyHok 2.52

PucyHok 2.53

OWWNBKA BA[

NMATAHUE BAL

> BbIXO[

OTKIMIOYEHO !

F6

OWWBKA BALO F9

CBON TAKTUPOBAHUA !

> BbiXo[

PucyHok 2.54

PucyHok 2.55

2.11 Bo3MOXXHble HeucrnpagHocmMu u MemoObl UX ycmpaHeHUs!

2.11.1 XapakTepHble HEMCNPaBHOCTU aHannsaTopa U MeToabl UX YCTPaHeHUs Npu-

BeAeHbl B Tabnuue 2.5.

Tabnuya 2.5
HewncnpaBHoCTb BeposaTHaga npuyunHa MeToabl ycTpaHeHus
1 bnok npeobpasoBaTtenbHbIn  He | Bbilnu M3 cTpos ceteBble | M. 4 PEeMOHT B 3aBOOCKMX

BKJ1lOHaeTCcA

npeaoxpaHuTenm

yCroBuMsIX

2 lNokasaHus Cna Ha 6rioke npeobpa-
30BaTefIbHOM 3Ha4YUTENbHO OTNM4ya-
IOTCS OT npeanoriaraeMoro 3Hade-
HUS.

Bbixog 13 cTpos
HaTpPWEeBOro anekTpoaa

3aMeHUTb HaTpueBbIn
Anektpoa (n. 2.11.3.1).
lMocne 3ameHbl NpoBecTH
rpagyvwpoBKy MO KOHLEH-

Tpaumm  WOHOB  HaTpus
(n. 3.3.8).

Bbixog 13 cTpog 3ameHnTb pH-anekTpoa

pH-anekTpoaa (n. 2.11.3.2).

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

3 MNpwu rpagyvpoBke aHanusaTopa no
rpagympoBOYHbIM pacTBOpam MoKa-
3aHMs aHanusartopa NnovTu He n3me-
HAKTCS NpyU nogadve K anekrTpogam
rpagympoBOYHbLIX PacTBOPOB C pas-
HbIM 3Ha4YeHneM Cna

HewncnpaBHOCTb 0OHOMO
N3 3M1eKTPoaoB

3amMeHuUTb anekTpon
(n. 2.11.3). lMNMpoBecTn rpagyw-
poBky (n. 3.3.7 unm n. 3.3.8).
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HeuncnpaBHoCTb

BeposTHaa npuynHa

MeToabl yCcTpaHeHus

4 VlamepeHHoe 3HayeHue Temrepa-
TYpbl aHanNM3npyemoi cpeapbl 3Hauu-
TENbHO OTNMYaeTcs OT Npeanonarae-
MOro 3Ha4YeHus!

Bbixog 13 cTposi
AaTyvka Temneparypbl

n. 4 PemMoHT
B 3aBOACKUX YCITOBUSAX

5 He npoucxogut
nogLienaymeaHune
aHanuanpyemown cpeapl npu
paboTatoLeM KoMnpeccope.
3anax noAaLwenadnBaroLLero
reHTa (ammuaca).

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

MokasaHua Ha mHamkatope BAL me-
Hee «010».

MokasaHus Cna Ha Bnoke
npeobpasoBaTenbHOM

6num3ku kK 0 mkr/gm3

pea-

MeperHyTa Tpybka, coean-
HSOWEeNn KoMmMpeccop C
SAYENKON NPOTOYHON

YcTpaHutb nepernb

MoBpexaeHne Tpyoku,
coefuHaAoWEeNn  Komnpec-
COp C A4EeNKOMN NPOTOYHON

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

HennoTtHas nocagka
npobkn Ha cocyq
noflienaynsamLmm pea-
reHTOM

3aBepHyTb raiky HakugHyto

MoBpeXxaeHo KornbLo
yNIOTHUTENBHOE Ha
npobke cocyna ans
aMmmmnaka

n. 3.3.7. 3ameHnTb

KOMbLO YNIIOTHUTENBbHOE
Ha nNpobke cocyaa Anga am-
Muaka

6 lNokasaHus Ha nHamkatope bAL
meHsatoTca ot 10 go 300.

3anax ammuaka.

BkrnitouyeH ceetogmon BAl
«HapyuweHwne perynupoBaHusay

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

3ameHnTb cocya (dnakoH
nnactukoBbivi 1 ame)

7 MNokasaHna aHanmsaTopa

O6pbiB B Kabene wvnun oT-

MpoBepuTb N obecneuvnTb

cpedbl Yepes nHauKaTop pacxoaa, Ho
€CTb NepenuB B NEPENUBHOM YCTPOW-
cTBe

HeyCTON4YMBbI CYTCTBME KOHTaKTa B pa3b- | HAAEXHbIN  KOHTAKT  Unn
eme kabens anekrpoga yCcTpaHuTb 06pbiB B kKabene
8 Het npotoka  aHanusupyemon | 3acopuncsa punbTp n. 3.3.9.2. 3ameHuTb Punb-

TpyOLWNIA MaTepuan

3acopwurncs Xuknep
SYENKM MPOTOYHOMN

n. 3.3.4. MNpo4ncTnTb Xn-
Knep a4enkm NpoTOYHON

9 MNMoabem ypoBHA (NepenosiHeHune)
nHaMKaTopa pacxoaa

HapyLwieH oTToK BoAbl
N3 A4erikn NPOTOYHOM

Ob6ecneunTtb cBOOOHbIN
cnuB BoAdbl U3 Tpybkn MNBX
CT-18 Denyrp.16,0x2,0;

L =500 mm

cpenbl Yepes MHAMKaTop pacxoaa

mMaa cpega ot npobooT-
BGopHuKa

MpeBbiweH pgonyctumbin | OBecneuntb pacxon
pacxog  Bogbl  4epes | BoAbl He bornee
SAYEVKY NPOTOYHYIO 200 gm3/y

10 Het npotoka aHanuanpyemown | He nogaetcs aHanuaunpye- | [Nogate  aHanuavpyemyto

cpeay ot npobooTbopHuMKa

3acopunca punbTp

n. 3.3.9.2. 3ameHnTb
GunbTpyoLWMA MaTepuan

3acopwvnca xuknep
AYEenKN NPOTOYHON

n. 3.3.4. TpoyYnCTUTbL Xu-
Knep s4enku npoTOYHOWN
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2.11.2 CoobLieHns o HeMcnpaBHOCTAX, BbIBOAUMbIE HA 3KpaH uHAukaTopa 6noka
npeobpasoBaTenbHOro, 1 METOAbl X yCTpaHeHUs npuBeaeHsbl B Tabnuue 2.6.

Tabnuuya 2.6

OKpaH
HencnpaBHOCTU
6noka npeobpasoBa-
TEnbHOro

BeposiTHas npuynHa

MeToabl yCTpaHeHusA

1 «BHUMAHWE! OAT-
UMK HE
MNOOKIMKOYER!»

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

MogkntounTe kabenb K pasbemy
«JATHUK A» nnn «JATHUK B»
©noka npeobpasoBaTesnibHOro

HeucnpasHocTb kabens

Paspen 4. PeMOHT B 3aBOACKMX

AOATHMKOM!»

«BbIXO[O» 6noka ycunurens

YCITOBUSAX
2 «BHUMAHWME! HET Kabenb K1002.5 nnbo K1002.L MogknounTb Kabenb K
CBA3NC He MOAKMNIYEH K pasbemy pasbemy «BbIXOO»

6noka ycunurens

HeuncnpaBHocCTb kabens

Pasgen 4. PeMOHT B 3aBOACKMX
YCNOBUAX

3 «'PAOYNPOBKA pH
OLWNBKA TrPAOYN-
POBKW! BY®EP HE
OMNPEOENEH!»

He onpegeneHo 3Ha4veHne pH
6ydepHoro pacteopa

BbIkntounTb aHanuaartop.
MpoBepuTb, YTO BydhepHbIn pac-
TBOP UMEET OAHO M3 3Ha4YeHun pH
1,65 nnn 9,18.

MpoBepuTb aneKkTpoabl

HewucnpaBHoCcTb ogHOro
13 9NeKTpoaoB

3ameHunTb anekTpoa (n. 2.11.3).

4 «MNPOBEPBTE
SNEKTPOObI!»

HepocTaTouHbINM YPOBEHD
3NeKTponuTa B anekTpoae
CpaBHEHMS.

[poBepuTb anekTpoq
(LenoCcTHOCTb ANeKTPOA0B U
YPOBEHb 3NeKTponuTa B
9NEeKTpoAEe CpaBHEHMS).

MpoBeputb  OydbepHble  pac-
TBOpbIl. Mocne aToro BHOBbL Mpo-
BECTU rpagymnpoBKy
pH-anekTpoga aHanusatopa

MoBpexaeHne pH-anekTpoaa (anek-
TpOAa CpaBHEHNS).

3ameHuTb anekTpog (n. 2.11.3).

5 «BHUMAHWE! 13-
MEHWITACB a
NMPOBEONTE
MPAOYNPOBKY
Nal»

3HayeHve a unn TN anekTpoga He
coBnagaeT c napameTpamu nocnea-
Hen rpagynpoBKu

(Npu BbIXOA4Ee M3 MyHKTA MNOOMEHIO
«JJIEKTPO[ Na»)

n. 3.3.8. lNpoBecTn rpagympoBKy
MO KOHUEHTpaLMM NOHOB HaTpus

6 «BH/MAHWE!
FPALYVIPOBKA

HE COOTBETCTBYET
NAPAMETPAM  OMEK-
TPOOA

NPOBEAUTE
FPALYVIPOBKY Nal»

3HaveHune a unun TN snekTpoaa He
coBrnagaet C napameTpamu no-
crnegHeun rpagyvpoBKU

(npw BkntoYeHumM 6noka npeobpaso-
BaTeNbHOro)

n.3.3.8 [MpoBectn rpagyMpoBKy
Mo KOHLIEHTpaLUUmM NOHOB HaTpus

7 «BHUMAHWUE!
OLWMBKA BJTOKA
ABTOMATUYECKOIO
JO3NPOBAHNA!»

HeuncnpasHocTb B pabote BA[

Pasgen 4. PeMOHT B 3aBOACKUX
yCroBuAX
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OKpaH oLLIMOKM
6noka npeobpasoBa-

BeposTHast npuymHa

MeToabl yCTpaHeHUd

HWNA HATPEBA!»

TENbHOro
8 «OLWUNBKA Hatumk npoogmumocTu [M-1002 He | NogknounTb gaTyYMK NPOBOAMMO-
BA F1 OLUWMBKA nogkno4veH kK bAL ctn AM-1002 k AL
MNAMATA [aTynk NpoBOAMMOCTM Pasgen 4. PeMOHT B 3aBOACKMX
OATUNKAL» AN-1002 Bbilwen u3 cTpost YCIOBUAX
9 «OWMBKA BAL] F3 | Cbon B nporpamme. OTtkniountb BALl 1 cHoBa BKMtoO-
OWWNBKA YTPABJIE- | BA[ Bbilwen U3 CTpos. 4unTb. B cny4ae noBTopeHus - pe-

MOHT B 3aBOACKUX yCI1OBUAX.

10 «OLWWBKA
BAI F4 OLLMBKA
BKITKOYEHWA
HATPEBA!»

11 «OWWBKA
BAI F5 OWMBKA

HeucnpaBHoCTb LUenen ynpaene-
HWS1 HarpeBOM WNK uenen namepe-
HUA TemnepaTypbl HarpeeaTensd

MpoBepuTb Uenu ynpaBneHus
HarpeBoM WInn Lenu n3mMepeHus
TemnepaTypbl HarpeeaTens

BAO OTK/NKOYEHO!»

OTKJTKOYEHNA

HAIPEBA!»

12 «OWWMBKA BALl | He nogaeTtcsa anekTpnyeckoe [MpoBepuTb Lienu aneKkTpuyecKoro
F6 MMTAHUE nutaHue Ha BAL nutanms BAL

13 «OLWWBKA BAL
F9 CBOWN TAKTUPO-
BAHUNA!»

C6on B nporpamme.
HeucnpasHocTb BA[]

OTkntounte BAl 1 cHoBa BKto-
unTb. B cnyyae noBTOpeHus — pe-
MOHT B 3aBOACKMX YCITOBUSX.

14 «OLWMBKA
BAL F10» n
«BHMMAHNE!

HET CBA3U c BAL»

CoeanHuTenbHbIN Kabenb

(mexagy 6rnokom ycunurtens u

BA[l) He nogknio4veH K pasbemy
6rioka ycunurens

MoacoeanHntb Kabenb k GMOKy
ycunurens

CoeaunHnTenbHbI Kabenb NoBPeXaeH

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

Paspen 4. PeMOHT B 3aBoAcKux
YyCNoBUSIX

[Mpun BbISABNEHUM HEYKa3aHHbIX HEUCNPABHOCTEN UNN HEBO3MOXHOCTU YCTPaHEHMS
HeucnpaBHOCTU cBoMMU cunamu crnegyet obpatntscs B OO0 «B30OP».

2.11.3 3ameHa aneKkTpoaoB

3ameHa anekTpoaoB NPOM3BOAMTCS B COOTBETCTBUM C PUCYHKOM 2.56.

2.11.3.1 [Ins 3aMeHbl HAaTPUEBOro anekTpoaa n pH-anekTpoaa:
— OTCOEAUHUTb HEUCNPAaBHLIN ANEKTPOA OT B6rioka yeunutens;
— MoAroTOBUTb UCMNPAaBHbLIN 3MEKTPO B COOTBETCTBUN C €r0 NacnopToMm;

— YCTaHOBWTb Ha UCNpPaBHbIN ANeKTPoA KpbiwKy BP49.02.204, wanby BP43.02.003
n konbuo BP43.02.004 (paccTosiHMe OT HWXKHETO Kpas anekTpoaa Ao konsua BP43.02.004
AOJIMKHO ObITb NpUGnM3nTensLHO 30 MM);

— MOACOEOVHUTb UCMPaBHbIV ANEKTPOA K BNOKY yCUNUTensa: HaTpMeBbIA ANEKTPOA K
pasbemy «JIEKTPO[L pNa», pH-anektpog — k pasbemy «JIEKTPO[L pH»;

— 3aKpbITb MeTanIM4Yeckyto 4acTb pa3beMoB 3awmuTHon BTynkon BP49.02.002.
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LUtencens ()
L|J|_|4-2 swxon | EEXEGE Ne JOOX 20XX 1.
BY-1002 BNOK YCUNUTENA
- :'"m BLIXOR 1
Meqron MO ST D)
@

P Pasbem_—"%

Brynka_—
3alumTHas
BP42.02.002

™~_0nekTpoa

CcpaBHeHNA™

M

Hatpuesbin_—"1 £

anekTpoa

pH-SJ‘IeKTpO}:L/

[ 30\

o
@

KpbiLwka
BP49.02.204

LLlan6a ! KonbLio

BP43.02.003 —=——n

T~

PucyHok 2.56

P43.02.004

* MpuMmeHsieTcs Npu rpaaynposke pH-anekTpoaa B cooTseTcTBMM ¢ . 3.3.7.
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2.11.3.2 [1ns 3aMeHbl anekTpoaa CpaBHEHUS:

— OTCOEOUHUTb HEUCMPAaBHbIV ANEKTPOS CPaBHEHMSI OT Broka yeunutens;

— NOAroTOBUTb UCMPaBHbLIN ANEKTPOLA B COOTBETCTBUM C €r0 NacnopTom;

— NOACOEaVHUTBL UCNPaBHbI ANEKTPO cpaBHEHUSA K pasbeMmy «AJIEKTPO[ OMNOP-
HbI» 6noka yeunutens.

3 TEXHUWYECKOE OBCITY>XXMUBAHUE
3.1 MepbiI 6e3onacHocmu

Mepea TexHnYeckum obcnyxunBaHnem crnepyert:
— nepekpbITb Nofgady aHanMsnmpyemon cpeasbi;
— yAanuTb aHanuaupyemyto cpeay U3 ruaponaHesni.

3.2 O6bwue ykasaHusi

3.2.1 Bce Buabl TexHudeckoro obcnyxusanus (ganee TO) OOMKHLI BbIMNOMHATLCA
KBanMuUMpOBaHHbIM OrepaTUBHBIM NEPCOHANoM, MMELLMM A0MYCK K paboTe ¢ anekTpo-
yctaHoBkamu o 1000 B, a Takke n3yuYmBLUMM HaCTOSLLLEE PYKOBOACTBO MO 3KcnnyaTaumm
n gencteytowme npasuna paboTbl C XMMUYECKUMU peakTUBaMu.

3.2.2 TexHn4yeckoe obCnyxnBaHne ang aHanmsaTopa, Haxogswerocs B aKcnnyaTa-
UK, BKMoYaeT B cebs onepaunn HepernameHTMpPOBaHHOMO N pernamMeHTUpOBaHHOIO 06-
CNYy>XXNBaHUA.

3.2.3 B cocTtaB HepernameHTuposaHHoro TO BxoaaT:

— 9KCnnyaTauMOHHbIN yXon;

— COAep’kaHMe aHanuaaTopa B MCMPaBHOM COCTOSAHUM (Tabnuupl 2.5-2.6);

— CBOEBpPEMEHHas 3aMeHa U3gesim ¢ orpaHUYEHHbIM PECYPCOM U PacXOgHbIX Ma-
Tepuarnos.

Bce obHapyxeHHble npu HepernameHTupoBaHHoM TO HeucnpaBHOCTM B paboTe
aHanusaTopa [OMXHbl ObITb YCTPaHEHbI CUnamMmu onepaTMBHOIO NepcoHana.

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

Tabnuya 3.1
Ne nin. HanmeHoBaHue paboTbl MepuoguyHoctb TO
P3 eXeHe- | OQuH pa3 | OAWH pa3 | exerogHo
JenbHo | B 3 Mec. | B 6 Mec.

3.3.1 BHeLwHWn ocmMoTp * * * +

3.3.2 MpoBepka PyHKLUNOHNUPOBAHNS aHaru- N . . +
3aTOpa B pasnnyHbIX pexmnmax paboTbl

3.3.3 HapyxHas 4ncTka COCTaBHbIX YacTemn . + +
aHanusartopa

3.34 YucTKa Xuknepa g4emnkn npoTo4HoOm * * * *

3.35 lMpoBepka anekTponuTa B anekTpoae * * * *
CpaBHEHUs

3.3.6 [MpoBepka NokasaHui No TemnepaType * * * +

3.3.7 Mpagyvposka pH-anekTpoaa * * + +

*%
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[podomkeHue mabnuubi 3.1

Ne nn. HanmeHoBaHne paboTbl MeprnoguyHocts TO
P3 €XeHe- | OOWH pa3 | OAMH pa3s | eXerogHo
genbHo | B3 mec. | B 6 mec.
3.3.8 pagynpoBka aHanmus3aTopa MO KOH- %
LleHTpaLmMm MOHOB HaTpKs:
3.3.8.2 | - «TWUIMOA» nnbo «TUMOO»; * * + +
3.3.8.3 | - «TUM1A» nnbo «TUM10»; * * + +
3.3.84 |- «TUM2A» nneo «TUM20». * * + +
3.3.9 3ameHa pacxogHbIX MaTepunanos:
3.3.9.1 — nojuienadmsBaroLlero peareHTa; * * * +
3.3.9.2 | — dunbTpylowero matepmana. * * * +
3.3.10 | 3ameHa u3genuin ¢ orpaHNYEHHLIM pe-
CypcoM:
3.3.10.1 | — ynJIOTHUTESIbHbIX KOMeL;
3.3.10.2 | — Tpy6bok NBX CT-18. * * * *

YcnoBHble 0603Ha4YeHUs:

«+» — TO npoBoasT;

«*» — TO npoBoOAAT Npy HEOBXOANMOCTY;
«**» — TO NpOBOASAT NpV 3aMeHe 3NeKTPOAOB.

CT1abunbHOCTb METPONOrMYECKUX XapakTepuUCTUK aHanusaTtopa noaaepXuBaeTcs
nyTem:

1 npoBeaeHus rpagyMpoBKM aHanu3aTopa B COOTBETCTBUM € Tabnmuen 3.1;

2 NpOBEpKON NokasaHuir No TemnepaType He pexe OAHOro pasa B rog;

3 [OMOfHUTENBbHOIO KOHTPONSA C NMOMOLLbIO MOBEPEHHBIX NPUOBOPOB PYYHOrO KOH-
TpONsi aKKpeanToBaHHbIMK nabopaTtopusamMu ctaHumi. NepnognyHOCTb NPOBEPKM B COOT-
BETCTBMM C PEXUMHBIMW KapTaMyn Unn OeNCTBYIOLNMM HOPMATUBHBIMU JOKYMEHTaMn Ha
06bemM 1 NepnognyHOCTb XMMNYECKOrO KOHTPONS.

O6HapyxeHHble npy nnaHoBoM TO aedekTbl y3noB 1 geTanen, KotTopble Npy aanb-
HeWLwen aKcnyaTaunun aHanuaaTopa MoryT HapywmuTb ero paboTtocnoCcobHOCTb, AOMKHbI
ObITb YCTPAHEHBI.

3.3 Mopsidok mexHU4YeckKko20 ob6cryKueaHusi
3.3.1 BHewHnn ocmoTp

Mpv NpoBeaeHMN BHELLHETO OCMOTpa aHanmnsaTtopa npoBepsitoT:

— OTCYTCTBME MEXaHWYeCKMX NMOBPEXOEHUI COCTaBHbIX YacTel aHanM3aTopa;

— UCMpaBHOCTb Pa3beMoB, KHOMOK, COeAUHUTENbHbIX kKabene;

— COCTOSIHME NaKOKPaCOYHbIX MOKPLITUIA, NPaBUINbHOCTb U YETKOCTb MapKUPOBKU.

3.3.2 lNpoBepka yHKUMOHNPOBAHUSA aHanM3aTopa B pasfiMyHbIX pexmnmax paboTsl
[na npoBeaeHWs NpoBepkn PYHKLUMOHNPOBAHNSA aHann3aTtopa B pasfiuyHbIX pexumax

MEHIO »
BBOAO ’

paboTbl BKMOYAIOT aHanM3aTop W MpPOBEPSOT PaboTOCNOCOBHOCTb KHOMOK  «

Nz
«KAHAI», Ay n «&», «;@;».
Pe3yﬂbTaTbl MPOBEPKU CHUTAKT yAOBIIETBOPUTESIbHBIMU, €CInn:
— noacseumBaeTca knasunwa «CETby;

MEHIO o
— NPW HaXaTUN KHOMKN « 8son " aHanu3aTop NepexoauT U3 pexxuma U3MepeHui B

PEXUM KOHTPOMS U U3MEHEHUS NapamMeTpoB (BXO4 B MEHIO);
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— npu Haxatun kHonkn « KAHATT» nameHsieTcs pexxum nHankaumm KaHanoB B 3aBU-
CMMOCTU OT KONM4YeCTBa NOAKIHYEHHbIX KaHanoB (oaunH nnbo aBa);

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

— KHOMKOW «,6\» OCYLLECTBISETCA BKIMIOYEHNE U OTKMIOYEHWE MOACBETKMN 3KpaHa
nHOMKaTopa.

3.3.3 HapyxHas yMcTka cocTaBHbIX YacTen aHanu3aTopa

BHUMAHUE: HE JOMYCKATb nonagaHusa mowoLwWwmux pacTBOpoB (CpeaAcTB) Ha
pa3sbemMbl 6noka npeobpasoBaTtenbHoOro, 6noka ycunurens n bA[l!

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

UnCTKy HapyXHOW noBepxHOCTU Brioka npeobpasoBaTenbHOro, rmaponaHenu, uc-
ToyHuKa nutanus UIM-1002 B cnyyae 3arpsa3HeHNA NPoOU3BOAUTL C UCMNOSTb30BAHUEM MST-
KMX MOIOLLUX CPeACTB C nocneayoLlen NnpoMbIBKOM AUCTUNIIMPOBaHHOM BOAOW.

Il1pumMeyaHue— B KadyecTBe MArkoro MOLLEro CPeacTBa MOXKHO UCMONb30BaTh MbIfbHbIN
pactsop: 40-50 r cTpyxku Mbina no FOCT 28546-2002 pacteopuTb B 300-400 cm® ropsiyert Boab!.

3.3.4 YucTka Xuknepa a4enkn npoToHHON

Ansa yncTkm xuknepa (pucyHok 3.1) HyXHO cHATb TpybKy NBX CT-18 Jeuyrp.2,5%x1,0
co wTyuepa (Npy Heo6XoAUMOCTU BbIBEPHYTH LUTYLIEP) U NPOAYTb Xuknep. MoxHo npoyu-
CTUTb €ro MeaHoWn NPoBOSIOKON MO0 3a0CTPEHHON AepPEBAHHON NaNO4YKON.

HOvameTp otBepcTus xuknepa 0,75 mm.

LWWTyuep
SYEeNKM NPOTOYHOM
C XWKNepom

a 6 (s8ud c paspesom)

PucyHok 3.1 — LLImyuep sidelku rnpomoYyHou
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3.3.5 lNpoBepka anekTponuTa B 3f1eKTPoAe CpaBHEHUS

MpoBepka ypOBHSI 3MEKTPONUTa B 3NIEKTPOAE CPABHEHUS U OONMBKA 3reKTponuta
OCYLLIECTBNSIETCA B COOTBETCTBUM C NACNOPTOM Ha 3NEKTPOA.

IMpumedyaHue— 3InNeKTpoa CpaBHEHWS, BXOASALLNA B KOMMNSEKT NOCTaBKNU, NPUMEHSETCS
npw rpagympoBke pH-anekTpoga B cootseTcTBum ¢ n. 3.3.7.

3.3.6 NpoBepka nokasaHun No Temnepartype

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

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

[oxpaTbCa yCTaHOBMBLUMXCS NOKasaHWi Mo TemnepaTtype Ha nHaukatope 6Grioka
npeobpasoBaTenibHOro 1 naboparopHoOro TepMomMeTpa.

PasHuua mexagy nokasaHusMm aHanmsatopa u nabopaTopHOro TepMomMeTpa He
AO0IKHa BbIXxoauTb 3a npegensl = 0,3 °C.

Ecnu nokasaHus BbIXOOAT 3a YCTAHOBIEHHbIE NPeaenbl, aHanM3aTop noasnexuT pe-
MOHTY B 3aBOACKNX YCIOBUSIX.

Jatunk
TemnepaTypbl

CrakaH /

C BOOOW

PucyHok 3.2
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3.3.7 'papyvpoBka pH-anekTpoga

3.3.7.1 Ycnosus npoBeaeHUs rpasynpoBKu

"papynpoBKy aHanu3aTopa crnegyeT NpoBoANTb Npu Temnepatype 6ydepHbIx pac-
TBOpOB (20,0 + 5,0) °C, npn aToM TemnepaTypbl ABYX OydepHbIX pacTBOPOB HE OOSKHbI
oTnn4yatbes 6onee, yem Ha 2 °C.

3.3.7.2 MNoparoToBka K rpagyvpoBke

CoeguMHeHNs y3rnoB rmaponaHeny AoSMKHbl COOTBETCTBOBATbL PUCYHKY 3.3.

1pumedyaHue— CoegmHeHne Tpybkamum NMBX CT-18 cocTtaBHbIX YacTeln rmaponaHennu
He BnvseT Ha NpoLecc rpagyMpoBKU.

3akpbITb 06a 3axuma.

N3 pasbema «NEKTPO[ OMNOPHbIN» 6rnoka yeunutens n3snedb LUTENCEemb Co-
eMHUTENbHOro NPOBOAA U BCTaBUTb B 3TOT pa3beM LUTENCcerb 3fekTpoaa cpaBHeHUs (pu-
CYHOK 3.4), BXOOsALLEro B KOMNIIEKT NOCTaBKM.

M3Bneyb 13 s4erkn NpoToOYHOM JaTyMK TemnepaTypbl n pH-anekTpos.

3anvBoYHOE OTBEPCTME ANEKTpoaa CpaBHEHNST HEOHXOONMO OTKPbITb.

MpombITb pH-anekTpoa, AaTyuk TemnepaTypbl U ANEeKTPOoS CpaBHEHMS CHayana B
ANCTUNNIMPOBaHHOM BoAe (nocrnegoBaTesibHO B BYX cocydax), a 3aTeM B nepBom bydep-
HOM pacTBope, No KOTOPOMY NPOBOASAT rpagynpoBKy — Hanpumep, B BydepHom pacTBope,
BOCnpoussoasLlem 3HadeHne pH 1,65 npu TemnepaTtype pacteopa (25 £ 0,2) °C.

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

BkntounTb aHanu3aTop 1 AoX4aTbCA YCTaHOBUBLLMXCHA MOKa3aHWUN.
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Bnok ycunurens

Kabenb coeguHUTENbHbLIN
K1002.5

LLTencenb
3neKTpoaa cpaBHEHUS

PucyHok 3.4 — [NodkmnoyeHue anekmpooda cpasHeHuUs K 6510Ky ycurnumerns

3.3.7.3 lNopsagok npoBefeHus rpagyvpoBKu

1 KHonkon « KAHAJT» BKMOYMTL pEXUM M3MEPEHUIA TOFO KaHana, KoTopbl Heobxo-

ANMO OoTrpagympoBaTth (Hanpumep, kaHan A).

2 HaxaTb KHOMKy « MEHIO
y BBO[

» — nosiButcsa akpaH MEHHO [A].

3 YcrtaHoBUTL Mapkep «P» Ha cTpoky «TPAOYWUPOBKA» u HaxaTb KHOMKY

MEHIO
BBO[

4 YcTaHOBUTb Mapkep «P» Ha CTPOKY

«TPAOYUPOBKA pH» w© HaxaTb KHOMKY
MEHIO

BBOA
pucyHKOM 3.5.

«

«

» — NOABUTCA 3SKpaH B COOTBETCTBUU C

5 YcTaHOBUTL Mapkep «P» Ha CTPOKY

MEHIO
«BbIMOJIHATb» 1 HaxaTb KHOMKY « BBOQ

NoABUTCA 3KpaH B COOTBETCTBUN C PUCYHKOM 3.6.

» —

» — noasuTcsa akpaH nogmeHo MPAAYNPOBKA.

A rPAOYUPOBKA pH

pH 1.74

270 mB
BY®EP 1.65
» BbIMNOJIHUTD
BbIXOoa 25.0°C
PucyHok 3.5

A rPAOYNPOBKA pH

270 mB
BY®EP 1.65 02 ™MuH

> BbIXOoAO 25.0 °C

PucyHok 3.6
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Ecnn 3HayeHune pH BydepHoro pactesopa FPAOYUPOBKA pH
aBTOMaTU4ECKN He onpeneneHo, MnosiBUTCS A

3KpaH B COOTBETCTBUMN ¢ pucyHkom 3.7. CneayeT
obpatnteca k n. 2.11.

OWWBKA TPAOYUPOBKM !

BY®EP HE OIMNPEQOEJIEH !

PucyHok 3.7

6 Ecnu 3HaveHne pH 6ydepHoro pactesopa aBToMaTUYECKM onpeaeneHo, NosaBmTCS
3HayeHue pH BydepHoro pacteopa U Ha4yHETCH 3anosfiHeHne nporpecc-meTpa. Nocne 3a-
NOSIHEHMS Nporpecc-MeTpa NoABUTCA 3KpaH B COOTBETCTBUMM C PUCYHKOM 3.8.

A rPAOYUPOBKA pH

pH 1.65

276 mB
BY®EP 1.65 02 MumH

Mporpecc-meTp

» MPOAOOIIXKUTD 25.0°C

PucyHok 3.8
7 YcTaHOBUTb Mapkep «P» Ha CTPOKY A rPAOYUPOBKA pH
«MPOOOJIKUTb» n HaxaTb KHOMKY « MERIO , _
BBO[
NOABUTCS 3KpaH B COOTBETCTBUN C PUCYHKOM 3.9. p H 1 . 65
-160 mB
BY®EP 9.18
BbINONMHUTb
» BbIXOa 25.0°C
PucyHok 3.9

8 Ecnu rpagymnpoBka no BTopoMy 6ydepHoMy pacTBopy He TpebyeTcsi, yCTaHOBUTb

MEH
Mapkep «»» Ha cTpoky «BbIXOO» n HaxaTb KHOMKY « BBOEE » — NOABUTCHA 3KpPaH B COOT-

BETCTBUU C pucyHkom 3.10a.

A 3NEKTPOL pH A ANEKTPOA pH
S = 100 % S = 100 %
Ei = -35 mB Ei = -35 mMB
pHi = 7.0 pHi = 7.0
~ ~
— MPOBEPBLTE 3NEKTPOL ! —
e ~N
» BbIXO[ » BbIXO[a
a 6

PucyHok 3.10
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lMpumedyaHue- 3kpaH B COOTBETCTBUM C pUCyHKOM 3.106 nosiBUTCA, €Cnun 3Ha4YeHUs
nHOMUMpyembix napameTpoB (S unu Ei) BbixogaT 3a gonyctumble npegensl. Cnegyet obpaTtntbcs
Kn. 2.11.

9 YcTaHOBUTL Mapkep «P» Ha CTPOKY

«BbIXO» n HaxaTb KHOMKY « MEHIO , _ rno-
BBO[ » OA
ABUTCHA 9KpaH B COOTBETCTBUKN C pUCYyHKOM 3.11.

COXPAHUTb ?

HET

PucyHok 3.11

10 YcrtaHoBUTbL Mapkep «P» Ha CTPOKY
» — NOSIBUTCA 3KpaH A BBEOUTE [OATY

MEHIO
A 1 HaXkaTb KHOMKY «
a axa OrKy BBOZ

B COOTBETCTBMM C PUCYHKOM 3.12.

A0.MM.IT
» —-0L01.15
)

BbIXOo[

PucyHok 3.12

Mocrne ycTaHOBKM AaTbl KHOMKaMu «G», «&» YCTaHOBUTb MapKep «»» Ha CTPOKY

MEHIO
BbIXO[ n HaxxaTb KHOMKY « BBOQ

"pagyvpoBka no ogHomMy 6ycdepHOMY pacTBOpY 3aBeEpLLEHA.

».

11 [ns rpagyvpoBKu No BTopoMy BydepHOMy pacTBOpY, BOCNPOU3BOAALLEMY 3HA-
yeHne pH 9,18 npu Temnepatype pacteopa (25 = 0,2) °C, nussneyb anekTpoabl U AaTyuK
TemnepaTypbl U3 nepBoro 6ygepHoOro pacteopa 1 NPOMbITb UX B AUCTUNNMPOBAHHON BOAE
(nocnepoBaTtenbHO B ABYX cocyaax).

3aTtem npombITb UX B OTAENBbHOM 00beme BTOporo OydepHoro pacresopa n nome-
CTUTb B HENCMOMb30BaBLUMNNCS paHee BTOpon BydepHbin pacTtBop. [loxaaTbcsl yCTaHOBUB-
LUNXCS NOKasaHuK aHanusaTopa.

12 Ha akpaHe B COOTBETCTBUM C PUCYH-
koM 3.10 ycTaHOBUTb Mapkep « P » Ha CTpoky «Bbl- A TPAIYUPOBKA pH
MEHIO
NOJIHUTb» n HaxaTb KHOMKY « » — Mo-
BBO. pH —_—
ABUTCSH 9KpaH B COOTBETCTBUU C pUCyHKoM 3.13. _160 MB
BY®EP 9.18 01 muH
» BbIXO[ 25.0°C

PucyHok 3.13

Ecnn 3HaveHne pH OGydepHoro pactBopa aBTOMATUYECKM He onpedeneHo, no-
ABUTCA 3KpPaH B COOTBETCTBMM C pucyHKoM 3.7. Cnegyet obpatutbea Kk n. 2.11.
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13 Ecnun 3HayeHune pH BTOpOro 6ydgepHoOro pacteopa aBToMaTU4eCKn onpeaerneHo,
nosiBuTCA 3HaveHue pH GydepHoro pactBopa M Ha4yHETCS 3anofiHEHWE nporpecc-meTpa.
lNocne 3anonHeHUs nporpecc-meTpa NosiBUTCA 3KpaH B COOTBETCTBUM C PUCYHKOM 3.14.

Mporpecc-meTp A FPAOYUPOBKA pH
_160 mB
BY®EP 9.18 01 mMuH
» 3AKOHYMTb 25.0 °C

PucyHok 3.14

MEHIO
14 HaxaTb KHOMKY « BBOA » — MOABUTCA 3KpaH B COOTBETCTBUMU C pucyHkom 3.10a.

15 YctaHoBUTL Mapkep «P» Ha cTpoky «BbIXOO» n HaxaTb KHOMKY « MEHIO » —

BBO[O
NnoABUTCA 3KpaH B COOTBETCTBNN C PUCYHKOM 3.11.

MEHIO
YcTtaHoBUTbL Mapkep «P» Ha cTpoky OA 1 HaxaTb KHOMKY « » — NOSIBUTCS

BBO[

9KpaH B COOTBETCTBUM C pucyHKoM 3.12. NpagyvpoBka no aAsym 6ydepHbiM pacTBopam 3a-
BepLueHa.
'pagynpoBka BTOPOro kaHana u3aMepeHui Npon3BoanTCa aHanormyHbIM obpasom.
lMocne okoHuyaHWA rpagympoBkM pH-anekTpoga wu3Bnevb U3 rHesga pasbema
«OMOPHbIV SNEKTPO» 6roka yeunuTens LTekep ONOpHOro 3ekTpoaa U BCTaBUTb Ha
€ro MecTO LUTeKep coeauMHUTENbHOro Nposoaa.

3.3.8 'pagympoBKa aHanusaTopa Nno KoOHUEHTpauum MOHOB HaTpus
3.3.8.1 Onucaxne TMNOB rpagyMpOBOK

B aHanusaTtope npeaycMOTpeHO crnefyowme Tunbl rpagynpoBoK:

a) rpagyvposka «TUMOA» nnbo «TUMOLO» — 31O rpagympoBka, NnapaMeTpbl KOTO-
poW paccuynTaHbl N0 TEOPETUYECKMM (NACNOPTHLIM) AaHHbIM 3NEKTPOAOB;

6) rpagympoBka «TUM1A» nnéo «TUM1QA» — 31O ogHOTOYEYHas rpagyvpoBka,
npegHasHa4vyeHHasa a4ns noAcTPONKN CMELLEHUST N3MEePUTENTbHOM XapaKTEPUCTUKM.

pagynpoBKa OCyLLECTBMNSETCA MO OOHOMY rpagyMpOBOYHOMY PacTBOPY, KOHLEH-
Tpaumsi NOHOB HaTPUS B KOTOPOM Haxo4MTCs B Npefenax AgnanasoHa uaMepeHun aHanmsa-
Topa.

[Ansa namepeHuin manbix KOHLEHTPaUMA MOHOB HaTpUs pekomMeHayemas KOHLEHTpa-
ums rpagyvpoBo4YHoro pacteopa oT 10 go 230 mkr/gm3 (06bl4HO 115 mkr/am®). [Ans name-
PEHU OPYIMX KOHLEHTPaLUUN MOHOB HaTpUs MOXHO MCMNOSMb30BaThb rpagynpoBOYHbIE pac-
TBOPbI C APYron KOHUEeHTpaumen.

[aHHbIN TUN rpagynpoBKM PEKOMEHAYETCS B Ka4eCTBE OCHOBHOIO Npu paboTe ¢ aHa-
nmM3aTopom;

B) rpagympoBka «TUM2A» nubo «TUM20» — aTO TpexTtoyeyHas rpagyvpoBka, B
KOTOPOM OMOPHbIMM TOYKaMK ABNAOTCA UCXOOHAA BoAA, KOTopasa UCNonb3yeTca Anga npu-
rOTOBMNEHWS OPYrMX pacTBOPOB, Y MPUrOTOBIIEHHbIE HA 3TOW BoAe ABa pacTBopa C M3BECT-
HbIM 3HaYeHnem fob6aBKkn NOHOB HATPUS.
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[aHHbIN TMN rpagynpoBKM peKoMeHayeTCa NPOBOAMTL TOrAaa, korga pabounn pecypc
9NEKTPOAO0B B 3HAYUTENBHOM CTENEHU BblipaboTaH U KPyTU3HA SNEKTPOAHbIX XapakTepu-
CTUK 3aMETHO OTNn4aeTcs oT TeopeTnyeckon. MNpakTnyeckass HEO6GXO4MMOCTb MCMOSNb30-
BaHWA JaHHOro Tuna rpagympoBKN MOXET BO3HUKHYTb TOrga, Korga nsmepeHHoe 3HavyeHue
Cna BbIXOAWUT 3a nNpedenbl, yCTaHoBMEHHbIE B N. 1.3.2, n ogHOTOYeYHasa rpagyvpoBka He
NO3BOSNISIET YMEHbLUNTL MOrPELLIHOCTb N3MEPEHUN.

IMpumeyaHue— lNpn HencnpasBHbIX ANEKTpoAax (TPewmHa B CTEKNAHHON MembpaHe,
yTeuyku 1 T.n.) rpagyvposkoin HEJTb3A BoccTaHoBUTL paboToCcnocoBHOCTL aHanmaaTopa.

3.3.8.2 I'pagyvposka « TUMOA» nunbo « TUMOd»

MpagympoBky «TUMOA» nubo « TUMOOA» pekomeHayeTCa NpMMEHATb nepen npose-
AeHuvem rpagymposkn « TUM1A» nubo « TUMMA. Onsa atoro:

a) kHonkon «KAHAIJT» BKNIOUNTb PEXMM M3MEPEHUI TOTO KaHana, KoTopbli Heobxo-
ANMO OTrpagympoBaTth (Hanpumep, kaHan A).

0) HaXxaTb KHOMKY « gsg‘: » — noasutcsa akpaH MEHIO [A].

MEHIO

B) ycTaHOBUTbL Mapkep « P » Ha cTpoky «MTAPAMETPbI» 1 HaxxaTb KHOMKY « BBOR

» —

nosiBuTcsa akpaH nogmexto NAPAMETPHbI;

r) yctaHoButb mapkep «»» Ha cTpoky «FTPAOYUPOBKWU Na» n HaxaTb KHOMKY
MEHIO

BBOA
r) yctaHoBuUTb Mapkep «» » Ha rpagynpoBky « TUMO0» (« TUMOA» nnbo « TUMOL»);

« » — nosiBuTcs akpaH nogmeHio NPAAYUPOBKW Na,;

MEHIO
A1) HaXkaTb KHOMKY « sson " NoSIBUTCS 3KpaH B COOTBETCTBMU C pUCyHKOM 3.15.

€) yCTaHOBUTb Mapkep «» » Ha cTpoky MPU- FPAOYUPOBKA 1
MEHWUTb n HaxaTtb KHOMKy « MEHIO », 3aTeM ycTa- A S = 100 %
BBOA Ei = -88 mB
HOBUTb Mapkep « P » Ha cTpoky BbIXO[L n HaxaTb
KHOMKY « ':E:'g » — NOSABUTCSA 3KpaH noameHto «MA- AMMMWAK
PAMETPbI TPAOYVPOBKW Na». NMPUMEHUTb TUMOA
» BbIXO[

PucyHok 3.15
3.3.8.3 Ipapyvposka « TUM1A» nnbo « TUM1O»
3.3.8.3.1 Ycnosus npoBeseHus rpagynpoBKu
pagynpoBKy aHanusaTopa crnegyeT MpoBOAUTb MpY TeMnepaType OKpyXKaroLero
Bo3ayxa ot nntoc 15 go nntoc 30 °C.
3.3.8.3.2 MMoproToBka K rpagympoBke

lMepen Havanom rpagympoBKN SYENKY NMPOTOYHYK C YCTAHOBIIEHHOW B HEM 3fek-
TPOOAHOW CMUCTEMOM HEOBXOOAMMO TLAaTeNlbHO OTMbITb OT BO3MOXHbIX 3arpsa3HeHuin. [Onsa



s

aT0ro obecneynTb HENPEpPbIBHLIN NPOTOK aHaNM3NpyeMon cpefbl, Ha KOTOPOW npeanona-
raeTcs aKcnryatauus aHanusaTopa, Yepes rugponaHens B TedyeHue 1-2 CyTok.

3aTtem NponycTuTb Yepes3 NPOTOUHYHO SAYENKY B TedeHne He meHee 30 MUH OYULLEH-
Hyto Boay. [logaya ounweHHoOW BoAbl AOSMPKHA OCYLLECTBNATLCA U3 EMKOCTU KOHTPOJSTbHOIo
pacTBopa, YTo No3BonMT 6osiee 3KOHOMHO MCMOSb30BaTh BOAY.

CoeavHeHNa y3rnoB rugponaHeny JoKHbl COOTBETCTBOBATb PUCYHKY 3.16.

MCTOYHMK nuTaHua
nM-1002

3axum 2

Tpy6ka NBX CT-18
PucyHok 3.16 — CoeduHeHus y3nos audponaHenu [T1-1002T npu nposedeHuu 2padyuposku rno Cna
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3aKpbITb 3aXnM 2.

Bkntountb BAL.

Mepeectn BA[] B pexxum «OCTAHOBKA».

MpurotoBuTb 1 Am3 pacTBopa Xxnopuaa HaTpus C KOHLEHTpauuein MOHOB HaTpust
C,ff;aa, Hanpumep, 23 MKr/am3, B COOTBETCTBUM C NpunoxeHnem b.

N3mepuTb KOHLEHTPaLMIO MOHOB HAaTPUs B MICXOOQHOW OYMLLEHHON BOAE, HA KOTOPOW
rotosuncs pacteop Cy , MKI/ame.

CnnTb N3 eMKOCTW KOHTPOSIbHOIO pacTBOpa OYMLLEHHYO BOAY M 3anuTb rpagympo-
BOYHbIV pacTBOP Xrnopuaa HaTpus C KOHLEHTpaLUmen MoHoB HaTpus 23 mkr/am?® (nmbo pac-
TBOP C OPYrov N3BECTHOM KOHLIEHTpaunen).

OTKpPbITb 3aXUM 2.
Mepesectn BAL B pexxum «PABOTAY.

3.3.8.3.3 lMopsinok npoBeaeHns rpagynpoBKu

1 KHonkon « KAHAJT» BKNIOUYNTL PEXUM U3MEPEHUI TOrO KaHana, KoTopbl HEOOXOo-
ANMO OoTrpagympoBaTth (Hanpumep, kaHan A).

2 HaxaTtb KHonKy «% » — nosiButcsa akpaH MEHHIO [A].

3 YcrtaHoBUTL Mapkep «P» Ha cTpoky «TPAOYWUPOBKA» n HaxaTb KHOMKY

“;E';IE » — noaBnUTcsa akpaH nogmeHo MPAAYNPOBKA.

4 YCTaHOBUTb Mapkep «P» Ha CTPOKY
«TPAOYUPOBKA Na» wn HaxaTb KHOMKY A FPARYUPOBKA Na
MEHIO

BBOA
CyHkom 3.17.

«

«

» — NOABUTCA SKpaH B COOTBETCTBUN C pU-
TUN 1A (1 TOYKA)

TUM 2A (3 TOUYKM)

> BbIXO[A

PucyHok 3.17

5 YctaHOBUTbL Mapkep «P» Ha CTPOKY
«TUMA» nueo «TUM1O» n HaxaTb KHOMKY A FPALYUPOBKA THUM 1A
MEHIO
« BBOR » — NOSABUTCS 9KpaH B COOTBETCTBUN C pU- CNa O O ,'::.2
CcyHkom 3.18.
- 50 mB
» MPOOOJIXKUTb 01 MwuH

PucyHok 3.18
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6 [Mocne ycrtaHoBneHUsA nokasaHum (opu- FPAIYMPOBKA TWM 1A
eHTUPOoBOYHO 4Yepe3 10-15 MUH) HaxaTb KHOMKY A
MEHIO
— MNOSIBUTCHA 3KpaH B COOTBETCTBUU C MKF
« BBO. ? P CNa OOO-O am’®

pucyHkom 3.19.

BBEOWUTE 3HAYEHUE
> BbIXO4

PucyHok 3.19

7 Ha6paTb TOYHOE 3Ha4deHue, paBHOE CyMMe 3HAYEHUN KOHUEHTpaunMn WnOHOB

HaTpPWUsi NPUrOTOBMNEHHOIO pacTBopa C,ilgaa, MKr/OM3, ¥ KOHLUEHTPaLMN NOHOB HaTpUs B UC-

xopHol Boge, CLS, MKr/am®. HaxaTb KHOMKY « SEro

BBOM
BbIXO[.

», NOSIBUTCSI MapKep « P » Ha CTpoKe

8 HaxaTtb KHOMKy « MEHIO - _ NnosiBUTCH
Y “BBon A| OMEKTPOA Na
3KpaH B COOTBETCTBUM C pucyHkom 3.20. S = 99%
Ei = =147 mB
AMMUAK
» BbIXO[

PucyHok 3.20

MEHIO ». [logaButcs
BBOO COXPAHUTb ?

9KpaH B COOTBETCTBUM C PUCYHKOM 3.21. oA

» HET

9 HaxaTb KHOMKy «

NOBTOPHbIVU BBO[,

PucyHok 3.21

YCcTaHOBUTb MapKkep « P » Ha CTPOKY:

e 1A, ecnu TpebyeTcs coxpaHUTb NapameTpbl NPOBEAEHHOW FPagyUPOBKU;

e HET, ecnu He TpebyeTcsa coxpaHuTb napameTpbl NpOBEOEHHOW rpagyupoBKM
(aHanusaTtop nepengeT B peXMM U3MEPEHUN, COXPAHUB 3HAYEHNA npeablgyLien rpagym-
POBKWN);

e NMOBTOPHbIN BBOJ, ecrnn TpebyeTcsi NOBTOPHO BBECTU 3HAYEHVe (Hanpumep,
B Cny4ae owunbkn BBOAA) KOHLEHTPALUUN MOHOB HATPUsl Ha 3KpaHe B COOTBETCTBUM C pu-
CyHKom 3.19.

MEHIO
10 HaxaTtb KHOrMKY « BBOA ». [NoaBnTCA 3KpaH B COOTBETCTBUM C PUCYHKOM 3.11.

11 Tlocne ycTaHOBKM AaTbl NPOBeOeHNs TpaayvpOBKM YCTaHOBUTbL Mapkep « P » Ha

MEHIO
cTpoky BbIXO[ v HaxXaTb KHOMKY « BBOQ

».
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3.3.8.4 'papyvposka « TUM2A» nubo « TUM20»

3.3.8.4.1 Ycnosus npoBefeHUs rpagyypoBKu

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

PacTtBopbl 4OMKHbI FOTOBUTLCS Ha OOHOW BOAE C KOHLUEHTpauMen MOHOB HaTpus
OT 2 Ao 7 MKr/am3.

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

3.3.8.4.2 MMoproToBKa K rpagympoBKe

MogroToBka k rpagyvposke «TUM2A» nubo « TUM20» aHanorndHa noaroToBke K
rpagyvpoBke « TUM1A».

|/|3Mep9-|Tb KOHUEHTpPaLUUo NOHOB HaTpud B NCXO4HOW OYUnLLEHHON BOAE, Ha KOTOpOI7I

rotosuncs pacteop Cy , MKI/AmS, He TpebyeTcs.

[ns rpagyvpoBKM NPUroTOBUTL PACTBOPbI C PEKOMEHOYEMOU KOHLEHTPaLUNEN NOHOB
HaTpus 23 mkr/am3 n 230 mkr/am3 B COOTBETCTBUM C NpUNoxeHnem b.

3anuTb B éMKOCTb KOHTpornbHoro pacteopa 1,0 AgM® ncxoaHow BoAbl, HA KOTOPOM
roTOBUITUCb FPagyMpOBOYHLIE PAcTBOPbI.

3.3.8.4.3 Mopsinok npoBeaeHns rpagynpoBKu

1 KHonkon « KAHAJT» BKNIOUYNTb PEXUM U3MEPEHUIN TOrO KaHarna, KOTOpbIN HEOOXo-
ANMO OoTrpagympoBaTth (Hanpumep, kaHan A).

2 HaxaTtb KHOMKy « 'g:';'g » — nosiButcsa akpaH MEHIO [A].

3 YcrtaHoBuTb Mapkep «P» Ha cTpoky «TPAAYUPOBKA» n HaxaTb KHOrMKY
MEHIO

BBOA

4 YctaHoBUTb Mapkep «»» Ha cTpoky «TPAOYWNPOBKA Na» n HaxaTb KHOMKY
MEHIO
BBOA

«

» — nosiBuTCs akpaH nogmeHio NPAAYUPOBKA.

«

» — NOABUTCS SKPaH B COOTBETCTBUM C PUCYHKOM 3.22.

A rPAOYUPOBKA Na

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

> BbIXO[

PucyHok 3.22



81

5 YcTaHOBUTb Mapkep «P» Ha CTPOKY
«TUN2A» nnbo «TUMN2O» n HaxaTb KHOMKY
MEHIO

BBOA
pucyHkom 3.23.

«

» — NOABUTCA 3KpaH B COOTBETCTBUU C

6 Korga B eMKOCTW rpagyvpOBOYHBIN pac-

TBOP MOYTM  3AKOHYMTCSl, HaxaTb  KHOMKY
MEHIO
BBOAO

CYHKOM 3.24.

7 3akpbITb 3aXUM 2.

8 lMepesectu BALO B pexum «OCTA-
HOBKA».

9 CnnTb N3 eMKOCTU KOHTPOSbHOro pac-
TBOpa OCTaTKu pacTBopa.

10 3anuTb B cocya 1,0 AM® rpagynpoBoY-
HOro pacTBopa C KOHUEHTpaunen MoOHOB HaTpus
23 mkr/om3.

11 OTKpbITb 3aXnMm 2.

«

», NMOABUTCA 3KpaH B COOTBETCTBUUN C pPU-

12 Mepesectn BAL B pexum «PABOTAN.

13 Korga B €eMKOCTM rpagyypOBOYHbIN
pacTBOp MOYTUM 3aKOHYMTCH, HaxaTb KHOIMKY
MEHD))
BBOO ’
pucyHkom 3.25.

14 3akpbiTb 3aXum 2.

15 lMepesectn BAL B pexmm «OCTA-
HOBKA».

16 CnnTb U3 eMKOCTW KOHTPOSIBHOrO pac-
TBOpa OCTaTKU pacTBopa.

« noABUTCA 3KpaH B COOTBETCTBUU C

A rPAOYUPOBKA TWIM 2A

Cha 2.2

~ ~

— TOYKA 1 — -50 mB

e ~

> MPOAOOJIKUTb 01 mMwmH

PucyHok 3.23

A rPAOYUPOBKA TWIM 2A

Cha 2.5

~N 7
— TOYKA 2 — -31 mB
7 ~

> MPOAOIIKUTb 01 mMwmH

PucyHok 3.24

A rPAOYUPOBKA TWIM 2A

Crva 235

~ TOYKA 3 —
e ~

> MPOAOOJIKUTb 01 mMwmH

20 mB

PucyHok 3.25

17 3anuTtb B emkocTb 1,0 AME rpagynpoBOYHOrO pacTBopa C KOHLIeHTpaLmein MoHOB

HaTpusa 230 mkr/am3.
18 OTKpbITb 3aXUM 2.

19 TlMepeBectu BAL B pexxum « PABOTA».

20 Korgpa B eMKOCTM rpagympoOBOYHbIN

pacTtBOp NOYTU 3aAKOHYUTCA, HaXXaTb KHOIMKY
MEHIO

BBOAO
CYHKOM 3.26.

«

», MOABUTCA 3KPaH B COOTBETCTBUU C PU-

A rPAOYUPOBKA TWIM 2A

Cna 232 v

~N ~
— TOYKA 3 — 93 mB
~ ~

> MNPOAOITKUTb 01 mwuH

PucyHok 3.26




«

«

MEH
21 HaxaTb KHOoMK
axa 0] y«BBO

0]
I », MOSIBUTCA 9KpaH B COOTBETCTBMM C PUCYHKOM 3.28a.

A FrPAOYUPOBKA TUIM 2A

Cva  000.0 aw

BBEAWTE 3HAYEHUE ~
NOBABKU B- TOYKE 2 —
BbIXO[ - ~

A rPAOYUPOBKA TWUM 2A

Cha 23.0 aw

BBEOWUTE 3HAYEHUE
NOBABKU B TOYKE 2
> BbIXO[

a

PucyHok 3.27

22 3aKkpbiTb 3aXUM 2.

6

23 [Mepeectn BA[ B pexxum «OCTAHOBKA».
24 BBecTu Ha akpaHe (pucyHok 3.27a) 3HayeHwue 23,0 mkr/ame.
25 YcTtaHoBUTbL Mapkep « P » Ha cTpoky BbIXO[ (pucyHok 3.276) n HaxaTb KHOMKY

MEHIO
BBO[

». [osiBATCA 9KpaH B COOTBETCTBUM C pUCYHKOM 3.28.

A FrPAOYUPOBKA TUIM 2A

\l/

Cna =000.0

/|\

BBEOUTE 3HAYEHUE
OOBABKU B- TOUKE 3—
BbIX0O[ ~ ~

A FrPAOYUPOBKA TUIM 2A

Cna 230.0 o

BBEOWUTE 3HAYEHMUE
ONOBABKU B TOYKE 3
> BbIXOo[

a

PucyHok 3.28

6

26 BBecTu Ha akpaHe (pucyHok 3.28a) 3HadeHune 230 mkr/ame.
27 YctaHoBUTb Mapkep «P» Ha cTpoky BbIXOL (pucyHok 3.286) n HaxaTb KHOMKY

». [NoaBnUTCA 9KpaH B COOTBETCTBUM C pUCYHKOM 3.29a.

MEHIO
BBOMO
A ANEKTPOO Na
S = 99%
Ei = =147 mB
AMMUAK
» BbIXO[

A ANEKTPOO Na

PucyHok 3.29

S = 9%
Ei = -147 mB
~ AMMUAK -
— MPOBEPBLTE JNEKTPOA ! —
7~ ~
> BbIXO[
6
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Ecnn nignumpyemble BENMYMHBLI BbIXOOAT 3a AOMYCTUMbIE Npeaenbl, B HKHEN CTPOKe
nHamkatopa nosisutcs murarowas Hagnuce «MPOBEPBTE 3JEKTPOA!» (pucyHok 3.306).
CnepnyeTt Nnpon3BecTy NPOBEpKY LIENOCTHOCTY SMNeKTPOAO0B.

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

MEHIO
HaXaTb KHOIKY « BBO/I ». MNosiBuTCS 3KpaH B COOTBETCTBUN C PUCYHKOM 3.30.

COXPAHUTb ?

AOA
» HET

NMOBTOPHbIA BBOA

PucyHok 3.30

YCTaHOBUTb MapKep « P » Ha CTPOKY:

e 1A, ecnu TpebyeTcs coxpaHUTb NapameTpbl NPOBEAEHHOM rpadynpOBKY;

e HET, ecnu He TpebyeTca coxpaHuTb napameTpbl NPOBEAEHHOW rpagyvpoBKu
(aHanuaaTop nepenaeT B PEXUM U3MEPEHMUIA, COXPaHMB 3HAYEHUS npeablayLien rpagym-
POBKWN);

o NMOBTOPHbIW BBO[, ecnu TpebyeTcs NOBTOPHO BBECTM 3HAYeHMe (Hanpumep,
B Cny4ae ownbKkn BBOAA) KOHLUEHTPALMN MOHOB HaTpus Ha 3KpaHe B COOTBETCTBUU C pu-
CyHKOM 3.27a, 3.28a.

MEHIO
12 HaxaTb KHOMKY « BBOZ

13 Tlocne ycTaHOBKM AaTbl NIPOBEAEHNS TPaAyMPOBKM YCTAHOBUTL Mapkep « P » Ha

». [losIBUTCA 9KpaH B COOTBETCTBUM C pucyHkom 3.11.

cTpoky BbIXO[ 1 HaxaTtb KHOMKY « MEHIO

».
BBOA

3.3.9 3ameHa pacxogHbIx MaTepuarnos

3.3.9.1 3ameHa nopLenaymBaloLLero peareHTa

SameHy nogLieniavymBarolero peareHta
npon3BoaAnTb NO Mepe UCTOLLEHNA — KOrga ropuTt

ceetoanogq «ANCTOWEHWE PEATEHTA» Ha / A
BAL (pvicyHok 3.31). HAPYLWIEHUE
PEFYQVIPOB/AHMH
— -
e o

v
4

4
4

PucyHok 3.31
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3.3.9.2 3ameHa punbTpytoLLero Matepuana

[nsa 3ameHbl pUNbTpyoLWEero matepuana B COOTBETCTBUM C pUCyHKoM 3.32 crefyer:
— BbIBEPHYTb KPbILWKY OUrbTpa C NOMOLLBIO KoYa U3 KOMMSIEKTa NOCTaBKMY;

— 3aMeHUTb PUNbTPYLWKUM MaTepuan HoBbIM 13 kKomnnekta 3UIMT;

— YCTaHOBUTb KPbILIKY pUIibTpa Ha MecTo.

HAuenka
npoTo4yHas

Kpblwka

dunbTpa

Kntoy
BP49.02.971

020-025-30
a 6

PucyHok 3.32 — SameHa ¢hunbmpyrow,e2o mamepuarna (MecmHbil eud)
3.3.10 3ameHa usgenun ¢ orpaHNYeHHbIM pecypcom
3.3.10.1 3ameHa ynnoTHUTENbHBIX Konew

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

Tabnuya 3.2

CocrtaBHas 4YacTtb ruaponadenu M1-1002T KonbLio pesurosoe
YNNOTHUTENbHOE
TMnopasmep no KONM4ecTBo,
HanmeHoBaHve O6o3Ha4eHne FOCT 9833-73 W
005-007-14 1
006-008-14 1
Adyenka npoToyHas BP49.12.200 011-014-19* 1
012-016-25* 1
020-025-30* 2
Kopnyc BP49.12.220 017-021-25 1
- 004-006-14* 1
YCTpONCTBO NepemeLlunBaHms BP49.12.230 016-019-19 1
003-006-19 1
HarpeBatenb BP49.12.420 020-025-30 1
010-013-19 1
HaTumk nposogumocTu [1-1002 BP49.02.500 012-016-25 1
EMKOCTb KOHTPONbLHOro pacTeopa BP49.02.600 005-008-19 1
Bnok ycunurens BP49.12.700 010-013-19 1

*

3ameHy Npon3BoauTb U3 KOMMMEKTa 3anacHbix Yacten BP49.12.950.

3a|v|eHy YNNOTHUTENBbHbLIX KOJlel NPpon3BOAUTL B Ciltydae UX NoBpeXaeHU4.
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4 TEKYLLUIUA PEMOHT
4.1 Obwue ceedeHus
TeKyLMN PEMOHT, a Takke rapaHTUNHbIA peMoHT, ocywecTenstoTcsa B OO0 «B30OP».
Ansa atoro cnefyet NOArOTOBUTL aHanNu3aTop, ynakoBaTb U OTNpaBuUTb ero npeg-

NPUATUO-NIroTOBUTENIO AJ14 OCYLLEeCTBIIEHUA PEMOHTA.

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

4.2 [To0ecomoeka aHasuzamopa

[ns atoro cnepyer:

— OTKMUMTbL 6nok npeobpasoBaTenibHbIN U UCTOYHMK NuTaHmna UIM-1002 ot cetn
nepeMeHHOro TOKa;
— 0TCoeaMHUTb OT pa3bemoB Brioka NnpeobpasoBaTenbHOrO:
e rMaponaHenu;
e PErUCTPUPYIOLLNE N CUTHANU3NPYHOLLNEe YCTPOMCTBA;

— OTCOEeAMHUTb OT pa3beMoB Gri0ka aBTOMaTUYECKOro 403UPOBAHNSA UCTOYHUK MNK-
TaHusa UM-1002;

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

BHUMAHUE: CJIUBATb noawenauymBalowmn peareHT M rpagyvpoBOYHbLIN
pactBop PA3PELUAETCA TonbKo B cneuuvanbHO NOAroTOBNIEHHYK NOCyAy € Kpbll-
KaMu; CNvB NoALienadyMBalollero peareHTa U rpagympoBO4YHOro pacteopa B ooLyro
KaHan1M3auuMoHHYI0 ceTb He gonyckaeTtcs!

— OTCOeOdNHUTb 3a3eMiiAarone nNpoBOoOHNKN OT KIiieMMbl 3a3eMINeHNA « @ » Brioka

npeobpa3oBaTenbHOro U 3a)XkMma 3a3eMIeHust « @ » LUTa rMMApPONaHenu;
— 3aKpbITb pa3bembl 6r1oka NpeobpasoBaTeNbHOro 3arnyLlkamu;
— OYUCTUTb U BbICYLLUMTbL COCTaBHbIE YacTN aHann3aTopa;

— BbIKPYTUTb HAaTPUEBLIN ANEKTPOA N pH-3nekTpoa BMECTe C KpbllKamMu U3 S4YENKU
NPOTOYHON;

— 3aKpbITb YYBCTBUTENbHYIO YaCTb HATPUEBOTO 3MEKTPOAA 3aLUTHBIM KOJTMaykoM C
pacTBopoM HaTpus TeTpabopata (bypbl) 5 %;

— yCTaHOBUTb Kpbiwkn BP49.02.203-02 B A4eiky NPOTOYHYHO B3aMeEH 3M1eKTPOLOB.

4.3 Ynakoeka aHanu3lamopa

[ns aToro cneayer:

— YNOXWTb COCTaBHble YacTU aHanusaTopa B repMeTUYHble MOoNM3TUIEHOBbIE Na-
KeTbl (ZonyckaeTcs UCNonb3oBaThb NAKeT C 3aMKOM Tuna «MonHus»);

— YNOXWTb 3KCNyaTauMOHHYIO AOKYMEHTAUUIO (PYKOBOACTBO MO 3KChyataummn m
nacnopT) B OTAENbHbIA rEPMETUYHbIN NONIM3TUIIEHOBLIN NakKeT;

— YNOXWUTb 3NEKTPOAbl B OTAEJIbHbIE KAPTOHHbIE KOpO6KI/I;
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— HaHeCTU MapKMPOBKY Ha KOPOBKY C aneKkTpodamu, C ykazaHueM Tura anekTpoaa
1 HOMepa r’maponaHenu, ¢ KOTOpPbIMU 3KCNyaTUPOBanuUCh 3NeKkTpoabl;

— MOMECTUTb COCTaBHbIE YaCTW aHanm3aTopa C aKcryaTalMoHHOM AOKYMeHTaumen
B TPaHCMOPTHY0 Tapy (3nekTpoabl YNOX1UTb BMECTE C MMAPONaHerbHo);

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

— HaHecTn mapkupoBky rno NOCT 14192-96 n maHUNyNAUNOHHbIE 3HaKN «XpYyrKoe.
OcTtopoxHoy, «bepeyb oT Bnarn», «Bepx», «[peaensl Temnepatypbl».

lTpumMeyaHus

1 JonyckaeTcst OTNpaBuTb B PEMOHT TOMbKO HEMCMPAaBHYI0 COCTaBHYIO YacTb aHanu3aTopa
(Hanpumep, Tonbko 6nok NnpeobpasoBaTenbHbIA UM TONBKO rMMAPONaHesb).

2 [Ina npoBeaeHus noBepkn TpebyeTcs BbiCraTb OCHOBHbIE COCTaBHblE YacTW aHanusa-
Topa: 6nok npeobpasoBaTenbHbIN, IMOPOoNaHenb C 3NeKTpogamu.

5 TPAHCINTOPTUPOBAHUE

YcnoBust TpaHCNOPTMPOBaHUS aHAaNM3aTOPOB B YNaKOBKE NPEeAnpUATUA-U3roToBUTENS B
ycnosusax xpaHeHunst 5 no NOCT 15150-69 npu Temnepatype ot mmHyc 5 go nntoc 50 °C no
npasuriam 1 Hopmam, 4ENCTBYIOLLMM Ha KaXKOOM BUAE TpaHcnopTa.

6 XPAHEHUE

6.1 Ycnoeus xpaHeHusi o eeo0a e 3Kcrlyamauyuro

XpaHeHue aHanM3aTopoB NPOM3BOANTCS B YNAKOBKE NPeAnpuUsaTUA-U3roTOBUTENS B
ycnoBusix xpaHeHnsa 1 no FOCT 15150-69.

B nomeweHuax ana xpaHeHus He AOIMKHO ObiTb MbifX, NApPOB KUCMOT M Leroyu,
arpeccuBHbIX ra3oB U ApYrMx BpeOHbIX MPUMECEN, Bbi3bIBAOLLMX KOPPO3MIO.

MecTo XpaHeHUsa OOMKHO ObITb YNCTbIM, NPOXIIAAHbLIM, CYXUM, BEHTUMPYEMbIM U
3aLUMLLEHHBIM OT aTMOCKEpPHbIX OCAaKOB.

6.2 Ycnoeus XpPaHeHUus rnociJie 3Kkcrisiyamayuu

6.2.1 MNoaroToBKa Kk XpaHEHUIO Ha CPoK A0 12 mecsiLeB (KpaTKOBPEMEHHbIN NepepbIB
B paborte)

[nsa aTtoro cnepnyer:
— nepeBecTtu nepekntovatens « CETb » Ha 6noke npeobpa3oBaTesnibHOM B MOS10-
xeHue « O »;

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

— OTKMOYUTb 6ok NpeobpasoBaTenbHbIN U UCTOYHMK NuTaHusa UIM-1002 ot ceTtu
nepeMeHHOro ToKa;

— CNUTb NOALLEeNayYnBaroLLnN peakTMB U3 cocyaa rmaponaHenu;

— BbIKpYTUTb HaTpUEBLIN 3nekTpod W pH-anekTpon BMecTe C  KpblKamu
BP49.02.204 n3 sa4enkn NpoTO4YHON;

— yCTaHOBUTb Kpbiwkn BP49.02.203-02 B s4enky NpOTOYHYKO B3aMEH 3NeKTPOa0B;

— obecneunTb YCNoBWs XpaHEHWs NEKTPOAOB B COOTBETCTBUN C NpaBunamu, npu-
BeAEHHbIMU B UX 3KCMNyaTaLMOHHON JOKYMEHTaLUMUW.
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6.2.2 [NoaroTtoBKa K XpaHeHUIo Ha cpok bonee 12 mecsAueB (ANUTENbHbLIN NepepbIB
B pabore)

[nsa atoro cnegyer:
— NOArOTOBMTb M yNakoBaTb aHanM3aTop B COOTBETCTBMM C Nn. 4.2-4.3;
— OpraHu3oBaTb XpaHeHue B COOTBETCTBMM C M. 6.1.

INpumedyaHue—- XpaHeHne aHanu3atopa npoussoautcs 6e3 cpeacTs BpeMeHHON
NpPOTUBOKOPPO3NOHHON 3awwnTbl (B3-0 no FOCT 9.014-78).

6.3 Beod e akcrsiyamauyuro nocsie XxpaHeHusi
6.3.1 BBoA B aKkcnnyaTaumm nocre xpaHeHusi B TedeHue 12 mecsues

[nsa atoro cnenyer:

— MOAroTOBUTbL M YCTaHOBUTb HaTpuMEBBbIM M pPH-3nekTpoabl B COOTBETCTBUMM C
n. 2.3.3.2;

— nogknoynTb 6nok npeobpasoBaTesibHbI U UCTOYHUK NuTaHus UM-1002 kK cetun
nepeMeHHOro TOKa;

— BKNOUNTbL 6nok npeobpasoBatenbHbii, BAL;

— NpoBeCTU rpaaympoBky pH-anekTpoga B cooTBeTcTBUM C N. 3.3.7,

— MpPOBECTM rpagynpoBKy aHanmMsaTopa no KOHUEHTpaL MM MOHOB HAaTPUsi B COOTBET-
cteum c n. 3.3.8.

6.3.2 BBoa B akcnnyaTaumo nocne xpaHeHusi bonee 12 mecsiues

PacnakoBaTtb aHanu3aTop 1 NOArOTOBUTbL k paboTe B COOTBETCTBUM C pa3feriom. 2.
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HacTosawasn metoguka pacnpocTtpaHsieTcs Ha aHanusatop Hatpua MAPK-1002 (pa-
nee aHanmMsaTop) C MapkKMpPOBOYHON TabnnMyKom, coaepaLlen perMcTpaumoHHbIN HOMED B
"ocynapCTBEHHOM peecTpe CpeacTB U3MEePEHNn N MHTepBar Mexay NoBepkamu.
HacToswaa metoguka yctaHaBnvMBaeT MeToAbl U CpeacTBa NepBUYHON U Nepuoan-
YeCKOW NoBEpPOK aHanmsaTopa, npeaHasHayeHHoro Ana n3aMepeHnin MaccoBomn KOHLIEHTpa-
unK (akTMBHOCTK) MOHOB HaTpua (Cna) M Temnepatypbl (°C) BOAHbLIX pacCTBOPOB.
WHTepBan mexay nosepkamu — 2 roaa.

A1.2 Acnonb3yemMble HOpMaTUBHbIE JOKYMEHTbI

PMI" 51-2002 'C. [JokyMeHTblI HA METOANKN NOBEPKM CPeacTB namepeHun. OcHoBs-
Hble NOJTIOXEHUS.

A1.3 MeTponormyeckme xapakrepucTuku, npoBepsemMbie Npu noBepke

Mpepenbl gonyckaeMon OCHOBHOW abCoMtoTHOM NOrpeLLHOCTN aHanu3aTtopa npu ns-
MepeHun Cna NO MHOUKaTOPY Npu Temnepatype aHanuanpyemon cpeabl (25,0 £ 0,2) °C un
TemnepaType okpyxawwero Bo3gyxa (20 £ 5) °C gomkHbl cooTBeTCTBOBaTbL Tabnuvue
Al1.3.1.

Tabnuya A1.3.1

McnonHeHue IOnanasoH Mpenens! gonyckaemon OCHOBHOM
aHanusartopa N3MepPEHUN, abcornTHOM NOrpeLwHoOCcTN aHanM3aTopa npu
MAPK- mkr/gm3 namepeHunn 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 oo 1000 + (0,5 + 0,12Cna)
1002P/1, 1002P/1/36 ot 1000 go 3000 *+ 0,3Cna
1002T, 1002T/38, ot 0,01 oo 1000 1 (0,03 + 0,12Cna)

1002T/1, 1002T/1/36

Cna — U3MEPEHHOE 3HaYeHMe MacCoBON KOHLEHTPaLMKN (aKTUBHOCTW) MOHOB HaTpUs, MKr/am3,

Mpenenbl gonyckaemom OCHOBHOM abCOMKTHOM MOrpeLlHOCTN aHanmM3aTopa npy name-
peHnn Cna MO TOKOBOMY BbIXo4y Mpw Temnepatype aHanusupyemon cpeabl (25,0 £ 0,2) °C n
TemnepaType okpyxatowiero Bosayxa (20 + 5) °C gormkHbl cooTBeTCcTBOBaThH Tabnmue Al.3.2.

Tabnuya A1.3.2

WcnonHeHne [nanasoH Mpenensl gonyckaemMon OCHOBHOM
aHanusartopa N3MepeHnn, abConTHOM NOrpeLLHOCTN aHanmn3aTopa npu
MAPK- MKr/gm3 namepeHnm Cna N0 TOKOBOMY BbIXoay, MKr/am3
1002, 1002/36, ouan
1002/1, 1002/1/36 ot 0,7 Ao 1000 £[(0,5 + 0,002 C;™") + 0,12Cna]
1002P, 1002P/36, ot 0,7 A0 1000 +[(0,5 + 0,002 Cya®) +0,12C
1002P/1, 1002P/1/36 LA +[05+0, Na_) *0.12Cnd
oT 1000 o 3000 + (0,002 Cot™ +0,3Cna)

1002T, 1002T/36, ouan
1002T/1, 1002T/1/36 ot 0,01 go 1000 +[(0,03 + 0,002 C;"") + 0,12Cna]
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Mpenenbl gonyckaemon AONOMHUTENbHON abCONTHOM NOrpeLLHOCTN aHanu3aTtopa
npy namepeHnn Cna, BbI3BAHHOW M3MEHEHMEM TemnepaTypbl aHanM3npyemomn cpegbl 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

VcnonHeHne [nanasoH namepeHun, Mpenenel gonyckaemown
aHanmsaTopa MKr/gm3 JONONHUTENBbHOM abCcontTHOW No-
MAPK- rPeLIHOCTM aHanusaTopa,

MKr/gm3

1002, 1002/36,

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

1002T, 1002T/36, ot 0,01 a0 1000 £ (0,06 + 0,24Cna)

1002T/1, 1002T/1/36

Mpepenbl gonyckaeMon OCHOBHOW abCONOTHOM NOrpeLlHOCTM aHanmM3aTtopa npu
n3MepeHnn TemnepaTypbl aHanuanpyemon cpefbl Npy Temnepatype OKpyXawLero Bo3-
Ayxa (20 £ 5) °C, BOMKHbBI BbITb, PC ... e +0,3.

A1.4 Onepauuu noBepKu

Mpw npoBeaeHMM NOBEPKN AOSMKHbI ObITb BbIMNOSIHEHLI ONepaLmu, yka3aHHble B Tab-
rmvue Al.4.1.

Tabnuya A1.4.1

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

1 BHewWHW oCcMOTp A1.10.1 + +

2 Onpo6boBaHne Al1.10.2 + +

3 OnpegeneHne ocHoBHOM abcontoTtHoM no- | Al1.10.3 + +
rpeLHOCTN aHanm3aTopa npu namepeHnm Cya nNo

NHANKaTopy

4 OnpepeneHne OCHOBHOW abcontoTHou no- | Al1.10.4 + +

rpeLHOCTN aHanuaaTopa npu namepeHumn Cya No
TOKOBOMY BbIXOA4Y

5 OnpepgeneHne gononHutenbHon abcontotHon | A1.10.5 + +
norpeLHoCcTM aHanmaaTtopa npu namepeHnm Cna,
Bbl3BaHHOW M3MEHEHMEM TemnepaTypbl aHanu-
3vpyemon cpefbl (NOrpewwHocTb TemnepaTtyp-
HOW KOMNeHcauun aHanusaTopa)

6 OnpepgeneHne oOCHOBHOW abGcontoTtHom no- | A1.10.6 + +
rPELLUHOCTN aHanu3aTtopa Npu U3MepPeHun Tem-
nepaTtypbl aHanM3Mpyemou cpeabl

lMTpumeyaHus

1 3HaK «+» 03Ha4aeT, YTO onepauuo NPoOBOAAT.

2 MNpu nonyyeHun oTpuLaTenbLHOro pesynbTaTa nocne nbon n3 onepaumin NoBepka npekpatla-
eTcs, aHanusaTop 6pakyeTcs.
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A1.5 CpeactBa noBepKu

CpeacTtea M3MepeHWi, peakTyBbl, MaTtepuarbl, NPUMEHSAEMbIe NPU NOBEPKE, yKa-
3aHbl B Tabnvue A1.5.1.

Tabnuya A1.5.1

Howmep HanmeHoBaHMe 1 TMN OCHOBHOrO MM BCNOMOraTenbHOro cpeactea nosepku; 06o-
nyHKTa 3Ha4YeHne HOpPMaTMBHOIO AOKYMEHTa, perfnameHTUpyoLwero TexHnyeckne Tpebosa-
MEeTOOUKM HUS U (MNKN) METPOSOTNYECKNE N OCHOBHbIE TEXHUYECKME XapaKTepUCTUKN cpes-
NnoBEepKM CTBa NOBEPKU
Al8.1 M'MrpomeTp ncmxpomeTpuyeckmin Tuna BAT-1
[lmanasoH namepeHunin OTHOCUTENBHOW BIAXXHOCTW BO3ayXa
oT 20 go 90 %. AbcontoTHas NOrpeLlHoCTb n3Mmeperust £ 7 %.
A1.8.1 BapomeTp-aHepong BAMM-1
[unana3oH namepsemoro gasnenuns ot 80 go 106 klla.
Mpenen gonyckaemon 0CHOBHOM abcontoTHon norpewwHoctn + 0,2 klMa
A1.10.5 TepmomeTp nabopaTtopHbIn aneKkTpoHHbIN JTT-300
[unana3soH namepenuni ot mmHyc 50 go nntoc 300 °C.
MorpewHocTb namepeHuin £ 0,05 °C.
A1.94, Becbl nabopaTopHble anekTpoHHble B1502
A1.9.5 [nanasoH B3eewmBanus ot 0,5 go 1500 .
MorpellHocTb B3BELUMBaHNS He bonee + 30 mr
A1.10.3 MynbTumeTp umdposon APPA-305
Mcnonb3yembli npegen nsmepeHun nepemeHHoro HanpsikeHus 400 B;
OCHOBHasi abCcontoTHas NOrpeLHOCTb N3MepeHui, B:
1 (0,007X + 0,05),
roe X — uamepeHHoe, 3Ha4YeHne nepeMeHHoro HanpsbkeHns, B.
Mcnonb3yeMblt npegen naMepeHuni curbl NOCTOSHHOIO Toka 40 MA,;
OCHOBHasi abCoNTHas NOrpeLLIHOCTb U3MEPEHUIA, MA!:
1 (0,002X + 0,004),
roe X — usMepeHHoe 3Ha4yeHne Cunbl MOCTOAHHOIO ToKa, MA
A1.9.4, TepmocTaT xugkoctHbein TXK-TC-01/26
A1.9.5, [wnana3soH perynupoBaHusa Temnepatypbl oT nntoc 10 go nntoc 100 °C.
A1.10.3, MorpelwHoCcTb NogaepxaHnsa Temnepartypbl He 6onee + 0,1 °C.
A1.10.4,
A1.10.5
A1.9.4, MepHble konbbl 2-1000-2 TOCT 1770-74 1000 cm®
A1.9.5 Munetka 2-1-2-1 TOCT 29227-91 1 cm?®, norpeluHocTs *+ 0,01 cm®
MuneTtka 2-1-2-5 TOCT 29227-91 5 cm®, norpeluHocTs *+ 0,05 cm®
Munetka 2-2-50 TOCT 29169-91 50 cm®, norpetuHocTsb + 0,1 cm®
A1.94, Hatpwuin xnopucteiri no NOCT 4233-77, x.4. nnbo 4.4.a.
A1.9.5
A1.9.3, Bopa ounwieHnas ansa xmmmdeckoro aHanmsa OCT 34-70-953.2-88
A1.94,
A1.9.5

MpumMeyaHus

1 [onyckaeTcsa npyuMeHeHue Opyrnx cCpeacTB U3MepeHnin, He NpuBeaeHHbIX B NepeyvHe, HO
obecneymBatoLLmMX onpeaeneHne MeTponormyeckmx XxapakTepUCTMK ¢ HE06X0AMMON TOYHOCTLIO.

2 [na namepeHuin TemnepaTtypbl AoNycKaeTcs NpUMEHeHne apyrmx CpeacTs U3MepeHun ¢
NOrpeLlHOCTbIO n3mepeHnin He xyxe + 0,1 °C.

Cpefcrea nsmepeHui 4OMKHbI ObITb NOBEPEHbI U UMETL AENCTBYHOLLME CBUAETENb-
CTBa O NOBEpPKe UNu 3HaKN NOBEPKN.
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McnbiTaTenbHoe obopyaoBaHWe OOMKHO MMETb OTMETKM, MoaTBepXKAaloline ero
FOAHOCTb B COOTBETCTBUM C TPEBGOBAHMAMUN NX TEXHUYECKON JOKYMEHTaLUN.

A1.6 TpeboBaHusA K KBanucpukauum noBepuTtens

A1.6.1 K npoBeieHNI0O NOBEPKM aHaANM3aToOpoB AOMNycKakTcsa nuua, MMeroLme Bbic-
LLee unm cpegHeTexHn4Yeckoe obpasoBaHue, onbIT paboTbl B 0611aCTN aHAaNUTUYECKON XU-
MWW, EXErogHO Npoxogsuime NPOBEPKY 3HAHWM MO TexHWke Ge3onacHOCTW, Bragetolimne
TEXHUKOWN MOTEHUNOMETPUYECKNX N3MEPEHUI, N3YUYUBLLNE HACTOALLYIO METOAMKY NOBEPKM
N aTTecToBaHHbIE B KAYeCTBE NOBEpPUTENS.

A1.7 TpeboBaHusa 6e3onacHoOCTH

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

— npu paboTe ¢ xummnyecknumm peaktnsamm — no FOCT 12.1.007-76 n FTOCT 12.4.021-75;

— npwu paborte ¢ anekTpoyctaHoBkamu — no MOCT 12.1.019-2009 n NOCT 12.2.007.0-75.

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

A1.7.3 VicnonHntenu gomkHbl ObiTb MPOMHCTPYKTMPOBaHbLI 0 Mepax 6e3onacHoCTH,
KOTOpble AOMKHbI cobnogaTtbes npu paboTe ¢ npubopamu, B COOTBETCTBUN C UHCTPYKLM-
aMn, npunaraembsiMn K npubdopam. Oby4veHne paboTtarowmx nuy, NnpasmnnamMm 6e3onacHoCcTn
Tpyaa nposogat no FOCT 12.0.004-90.

A1.8 YcnoBusa npoBeaeHUs NnoBepKu

A1.8.1 NoBepka gomkHa NPoOBOAUTLCA B CrefyloLmX YCroBUAX:

— Temnepartypa oKpyXarLero Bo3ayXa, °C .......ccoovviiiiiiiiiiieie e (20 + 5);
— OTHOCUTESbHAas BNaXXHOCTb BO3AyXa, %, HE BONIEE ..o 80;
— aTtMocgepHoe AaBneHne, Ka ..o o1 84,0 no 106,7;

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

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

A1.9 lNMoaroTtoBKa K noBepkKe

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

A1.9.2 MNoBepsieMbI aHann3aTop NogrotaenMealoT K pabote B cooTBETCTBUM M. 2.3
PYKOBOZCTBA MO 3KCMyaTaumn, NpoBOAAT rpagynpoBKy B COOTBETCTBUM C pasgenom 3.

A1.9.3 YcTtaHaBnusatoT npeaensl NporpaMmmMmpyemMoro guanasoHa M3aMepeHuin mac-
COBOW KOHLIEHTpauuu (aKTUBHOCTU) MOHOB HaTpus (Cna) MO TOKOBOMY BbIXOAy.
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YcTaHaBnvBaoT B COOTBETCTBUM C M. 2.6 pyKOBOACTBA NO 3KCMNnyaTauum:

— OuanasoH uamepeHuii Cna No TOKOBOMY BbIXOAY:
HAYANO - 0 mkr/ams3;
KOHELL — 1000 mkr/am3;

— 3HayeHus ycTaBoK:

MIN = 0 mkr/am3;

MAX = 1000 mkr/gm2.

A1.9.4 NlamepsaloT € NOMOLLBbIO OTrpagyMpoBaHHOIO aHanmu3aTtopa KOHUeHTpauuio
NMOHOB HaATPWA B OYMLLEHHOW BOAE, Ha KOTOPOW ByayT roTOBUTLCSA KOHTPOSIbHBIE PAcTBOpbI,

M UKCHpYIOT U3MepeHHoe 3Haverne Cy,, MKI/AMS.

A1.9.5 [oTOBAT B COOTBETCTBUM C NpUNoxeHnem b oanH ns Tpex (c yuetom npenmy-
LLLIeCTBEHHOro AnanasoHa u3aMepeHui Npu akcnnyaTauum aHanuaartopa) KOHTPOISIbHbIX pac-
TBOPOB XMopuaa HaTpuUs C KOHLeHTpaLuuein noHos HaTpusa 115, 437 unu 900 mkr/am3. Pac-
X0 pacTBopa Ha noBepky — 2 Am3 Ha oaHy rMaponaHenb.

A1.9.6 nga aHanusartopa WUCMNOMNMHEHUN MAPK-1002P, MAPK-1002P/36,
MAPK-1002P/1 n MAPK-1002P/1/36 roToBAT AOMOMHUTENBLHO OAMH 13 ABYX (C y4eTOoM npe-
UMYLLLECTBEHHOMO Anana3oHa U3MepeHnn Npu akcnnyaTaumMm aHannsaTopa) KOHTPOSIbHbIX
pacTBopa Xnopvaa HaTpusi ¢ KOHLUEeHTpauuen noHos Hatpusa 1380 unu 2600 mkr/ome. Pac-
X0[ pacTBopa Ha NoBepKy — 2 AM® Ha oAHy r’MapOonaHerb.

A1.10 NpoBeaeHne noBepkun
A1.10.1 BHeLllHUM ocMOTp

Ha noBepKy npeabsBnsioT NacnopTt 1 PpyKOBOACTBO MO 3KCMfyaTauum.

Mpn NpoBeAEHUN BHELLHETNO OCMOTPa NPOBEPSIOT BU3YyaribHO:

— KOMMJIEKTHOCTb aHanu3aTopa;

— LEerIoOCTHOCTb KOPMyCcoB, 9MeKTponoB, kabenen, OoTCyTCTBME MEeXaHW4eCKux no-
BPEXAEHNI, NPENATCTBYHOLLMX HOPManbHOMY (PYHKLMOHMPOBAHMIO aHannsaTopa;

— YUCTOTY U LUENOCTHOCTb COEQMHUTENEN N THE3[;

— YeTKOCTb U NpaBUibHOCTb MAPKUPOBKM B COOTBETCTBMM C PYKOBOLCTBOM MO 3KC-
nnyatauuu (o6o3HayeHne aHanmsaTopa, HauMeHoOBaHWe, 3aBOACKON HOMep aHanua3aTtopa,
3aBOACKON HOMEP 3NeKTpoaoB, 0003HayYeHMe nepeknyaTens, KHOMOK, COeaAnHUTENEN,
rHe3q, permcTpaLmoHHbI HoMep B TOCyaapCTBEHHOM peecTpe CPeAcTB U3MEPEHUN U UH-
TepBan Mexay noBepkamu).

AHanusartop, nmerLmn gedekTbl, KOTOpble 3aTPYAHAIOT 3KCnyaTaumo, bpakyoT u
K JanbHeuwen noBepke He JoNycKatoT.

A1.10.2 OnpoboBaHue

A1.10.2.1 MNpoBepka (PyHKLUNOHMPOBAHMS aHanmM3aTopa B pasfiMyHbIX pexumax pa-
6oTbI

MogkntoyatoT 6ok npeobpasoBaTenbHbIN K CETU NEPEMEHHOrO Toka Yactotom 50 My n
HanpskeHnem 220 B nnbo 36 B (B 3aBUCUMOCTM OT UCMOSTHEHMS aHann3aTopa).
BkntoyatoT noBepsieMbll aHanuMsaTtop.
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MpoBepsaT paboTtocnocobHocTb kHomok «KAHAI», « “;E:ﬁ », « :6: », «ﬁ» n

((G».

PesynbTat NpoBEpPKM CUNTAKOT YAOBNETBOPUTENBHBLIM, ECIN:

— nogceeymBaeTcda ceetoBon nHankatop «CETby;

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

MEHIO .
— MNPW HaXaThUN KHOMKN « » aHanusaTop NepexoauT U3 pexrMma U3MepeHuii B

BBOO
PEXMUM KOHTPOMS U UBMEHEHUSI NapaMeTPOB (BXOA B MEHHO);
— KHOMKON « 6 » OCYLLeCTBNSIETCSA BKIIOYEHME M OTKMOYEHNE MOACBETKU 3KpaHa
NHAMKaTOPA;
— KHOMKamm «G», by OCYLLIECTBNSETCS NepemMeLleHme No CTPokam MEHHO.

A1.10.2.2 lNpoBepka cooTBETCTBUA NporpaMmmHoro obecneveHusa (M0)

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

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

[nsa atoro omkenpyoT naeHtTndmkaunoHHoe obosHaveHne MO n undposblie naeH-
Tnpmkatopbl MO (KOHTPOMBHbLIE CYMMbl UCMIOMHSAEMOro KoAa), KOTopble A0SKHbl COOTBET-
ctBoBaTb Tabnuue A1.10.1.

Tabnuya A1.10.1

NoeHTnmnkaunoHHble AaHHbIE 3Ha4yeHuve
(Npu3Hakm) VMcnonHeHne aHanmnsatopa MAPK-
1002, 1002/36, 1002/1, 1002T, 1002T/386,

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

WpoeHTndukaumoHHoe

HanmeHoBaHwue [10:

— [Ong nnaTtbl MHOUKaumm 10021.430.03.06 10021.430.03.07
— [ANS nnaTtbl yeunuTens 1002U.430.02.04 1002UT.430.01.03

Homep Bepcumn
(naeHTMdukaLmMoHHbIM Homep) MO:

— ans nnatbl MHANKaUMn 03.06 03.07

— [Ong nnatbl yCUnuTens 02.04 01.03
Lindposon ngeHtudpmkatop Mo:

— [Ang nnaTbl UHAVKaUWn 0xA2BA3EB4 OxB5DEB4A2
— [Na nnaTbl younuTens OxA369F903 0x84DABC3A

Il1pume4daHue—YeTblpe nocnegHnx undpsl B NAEHTUPUKALMOHHOM HAUMEHOBAHUM
MO obosHayvaoT Homep Bepcum [10.

PesynbTat NpoBEPKM CHUTAKOT YAOBNETBOPUTENBHbLIM, ECIN NPUBELEHHbIE UAEHTU-
dukaunmoHHoe obo3HayeHune, naeHTuukaTop MeTponiormdyeckn 3sHaummom 4dactun [0,
noeHTngukatopsl MO (KOHTPOSIbHBIE CYMMbl UCMONHAEMOro Kofa B LWeCTHaguaTepu4HOM
CMUCTEME) COOTBETCTBYIOT YCTAHOBIEHHBIM MO MHAMKATOPY aHanm3atopa TpeboBaHusM.
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A1.10.3 OnpeaeneHne oCHOBHOWM abCONTHON NOrPELLHOCTN aHanmM3aTopa npu ns-
mepeHumn Cna N0 nHamkaTopy. OnpegeneHme oCHOBHOWM abCoNOTHON NOrpeLLIHOCTN aHanu-
3aTopa npu namepeHnn Cna MO TOKOBOMY BbIX0ay.

A1.10.3.1 lNogroToBka K UaMepeHusm

CobupatoT ycTaHOBKY B COOTBETCTBMM C PUCYHKOM, yKazaHHOM B Tabnuue A1.10.2.
Tabnuya A1.10.2

McnonHeHne aHanuaartopa M'moponaHesnb Cxema
YCTaHOBKMU

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

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

Mm-1002T PucyHok A1.10.2
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PoseTka
K pasbemy « JATUUK A» nnn « JATUYUK B» D/PC1OTB
Onoka npeobpa3oBaTesibHOro

K NCTOYHUKY NUTAHNA I__J

NOCTOsIHHOro Toka MIM-1002 /Ka6enb K1002.5

Komnpeccop |

K-1002— | BAJI-1002

Tpybka | ——1 &
NBX CT-18 zé ey
i Y

QBHyTp.Z,SXl,O

.
Oatunk_}|— : o EmMkocTb
7 : oo oo KOHTPOIb-
Temneparypbl :

\O|:||:||:| O HOrO
1l

pacTteopa

Hatpuesbin
anekTpoa_|

=

pH-anekTpoa _|

]

3axum _ :
BU HTOBOIZ ‘jﬁﬁﬁﬂééf’"'f"""'f"""'
TepmocTtaTt

Wryuep_ TC-80M-2
AYENKN
I_I pOTOL-I HOM ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

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

TpyOka
MBX CT-1877 Brok
@BHyTp,16,OX2,O; yCVIJ'lVITeJ'Iﬂ
L =500 mm

1 Cnus

PucyHok A1.10.1



Tpybka
NnBX CT-18

Denyrp.2,5x1,
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©noka npeobpa3oBaTeNbHOro

K MCTOYHUKY NNUTaAHNA I___|

noctossHHoro Toka MIM-1002

Komnpeccop
K-1002T

BAO-1002T

/

JaTtynk_|
Temneparypsbl

HaTpueBbin
anekTpoA_|

pH-anekTpoa ||

3a>|<vn\f|\
BUHTOBOW

LWTyuep_ | 1

AYEnKn
NPOTOYHOM

TpyOka

MNBX CT-187

@BHyTp,16,OX2,O;

I
|

i

5l

PoseTka

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

Kabenb K1002.5
/

AN

EmkocTtb
KOHTPO-b-
HOro
pacTBopa

I

/

™\ Brnok

L =500 mm

l’ CnuB

PucyHok A1.10.2

ycunutens

TepmocTtaTt
TC-80M-2

Tpy6ka NBX CT-18
®BHyTp.2,5X1,O

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

npeobpa3oBaTenbHOrO. §
MoacoeaunstoT mynetumeTp APPA-305 k pasbemy « TOKOBbBIV BbIXO[, CUTMHA-

NIM3AUNA, RS-485» Bnoka npeobpasoBaTenbHOro B COOTBETCTBMM C pucyHkom A1.10.3.
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( \ MynbTnmeTp PoseTtka PC19TB
_|—APPA-305 (8Ud co cMOPOHBLI NalKu KOHMaKmos)

mA Kanan A
5(+) | 6(-) (ol obo050d
Kanan B 012 011 01009 08
9+) | 6() 016 015014 013
mA com
'e) o) PoseTka 019018 017
PC19TB

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

PucyHok A1.10.3

A1.10.3.2 lNpoBeaeHne namepeHni

3anueatoT 1 AM® NPUroTOBNEHHOTO KOHTPOSIbHOIO pacTBoOpa Xnopuaa HaTpus B CO-
CyA v NoMeLLaloT eMKOCTb KOHTPOSIbHOrO pacTBopa B TepMocTarT.

BknitoyatoT TepmocTaT 1 yctaHasnmBaroT TemnepaTtypy (25,0 £ 0,5) °C, nogaepxu-
Bas €e C OTKMNOHEHNEM OT yCTaHOBMBLUErocsi 3HayeHus + 0,3 °C.

BblaepxmBatoT eMKOCTb KOHTPOSIbHOrO pacTBopa B TEpMoOCTaTe He MeHee 3 u.

MoacoeauHAT K WTyuepy a4erkm npotodHon Tpyoky MNBX CT-18 Jewyrp.2,5%1,0 oT
€MKOCTU KOHTPOJSIbHOIrO pacTeopa.

BkntovarotT 6nok aBTomaTtudeckoro gosvposanusa (BAL) B pexume «PABOTA» u
NponyckaT Yyepes A4erky NPOTOYHYI0 NPUrOTOBIIEHHbIN PacTBOP.

MpoBogaT uamepeHne Cna pacTBopa MO WMHAUKATOPY M (PUKCUPYHOT 3HAYeHue

Cra » MKT/oMS,

14—20 "

OpnHoBpeMeHHO (PUKCUPYIOT BbIXOAHbIE TOKM Grioka npeobpasosatensHoro /,,

|2§f, MA, Ha gnana3oHax oT 4 0o 20 mA n ot 0 4o 5 MA COOTBETCTBEHHO.
M3mepeHust nponssBoaaTt Tpu pasa.
[Ons aHanusatopa mncnonHeHmn MAPK-1002P, MAPK-1002P/1, MAPK-1002P/36 n
MAPK-1002P/1/36 oononHUTENbLHO NPOBOAAT aHaNOrnyHble U3MEPEHUS BTOPOro Mpuro-
TOBJIEHHOrO KOHTPOSBLHOIO pacTBopa Xnopuaa HaTpud, npeaBapuTensHO YCTaHOBUB Npe-
Aenbl ananasoHa namepeHnin Cna N0 TOKOBOMY BbIXOA4Y:

HAYAJTIO - 1000 mkr/gm3;

KOHEL| — 3000 mkr/om3.

[NpoBOOAT aHaNoOrnYHbIE N3MEPEHUS ANA BTOPOro KaHana, ecrnn B KOMMNEeKT aHanm-
3aTtopa BXOOAT ABe rMaponaHenu.
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A1.10.3.3 ObpaboTka pe3ynbTaToB U3MEPEHUN

PaccunTbiBaloT ANs KaXOOro M3MEPEHUSI OCHOBHYH abCONOTHYH MOrpeLlHOCTb
aHanusaTopa npu namepeHun Cna No MHAMKaATOPY Ao, MKr/am3, no dopmyrne:

Ay =Cha' —(Cla +CRa) - (AL.1)

rae Cp,, — MaccoBasi KOHLEHTPauusi MOHOB HATPWsi KOHTPOJSIBHOTO pacTBopa,
MKr/gm3;
C]eva — U3MepeHHoe 3Ha4yeHne MaccoBOW KOHLEHTpauun (akTUBHOCTU) UOHOB
HaTpWsA B BOJE OYULLIEHHOW AN XMMUYECKOro aHanunaa, MKr/ame,

PesynbTat onepaunm NoBEpPKM CHUTAIOT YAOBNETBOPUTENbHLIM, ECIN:
a) npn namepeHnn Cna pacTBopa C MacCOBOW KOHLIEHTpaumen MoHoB HaTpua 115,
437 nnu 900 mkr/gm3:

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

—(0,5+012C3) <Ay <0,5+012C5%;

— ans aHanusatopa ncnonHennn MAPK-1002T, MAPK-1002T/36, MAPK-1002T/1 n
MAPK-1002T/1/36

—(0,03+0,12C) < Ay <0,03+012C"

0) npu namepeHun Cna pacTBOpa C MaCCOBOW KOHLEHTpaumen MoHoB HaTpus 1380 nnu
2600 mkr/am3 ana aHanusaTopa ucnonHennin MAPK-1002P, MAPK-1002P/36, MAPK-1002P/1,
MAPK-1002P/1/36

—0,3C <A, <0,3C

PaccunTtbiBaloT 3HayeHusd C4 20

4-2
| 420, 1 0-5.

n CNa , MKr/gm3, OnNa M3MEepeHHbIX 3HaYeHWi

— [ONS BbIXOQHOro Toka Ha gmanasoHe o1 4 go 20 mA no opmyne

+Cha (A1.2)

6blX

i (I 4-20 4) CRa
1

— [Ans BbIXOAHOrO Toka Ha gmanasoHe ot 0 o 5 MA no dgopmyne
C()uan

0-5 0-5 Hay
CN Iebzx ) 5 +CNa ) (A1.3)

roe C()”“” — 3anporpaMMMpOBaHHbIN ANana3oH namepeHuii Cna MO TOKOBOMY Bbl-

xony, MKr/am3, onpenensemMsblit kKak pasHocTb Mexay 3HaveHuamn « KOHEL» n « HAYANO»
3anporpammMmMpoBaHHOro guanasoHa namepeHuin Cna No TOKOBOMY BLIXOAY;

Cna — 3Hauenne «HAYATO» 3anporpaMMMpoBaHHOMO AvanasoHa n3MepeHui

Cna MO TOKOBOMY BbIXoAy, MKr/aAm3,
PaccunTbiBalOT Ans BCEX 3HAYEHUIN OCHOBHYIO abCOOTHYHO NOrPELLHOCTL aHanm3a-
TOpa npu namepeHnn Cna NO TOKOBOMY BbIXOAY Ao-s, 420, MKI/Am3, no dopmyne:
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PesynbTaTt onepauumm NoOBEPKM CHUTAIOT YAOBETBOPUTESbHBIM, ECIN:
a) npy namepeHnn Cna pacTBopa C MacCOBOW KOHLEHTpauuen noHoB Hatpua 115,
437 vnu 900 mkr/gm3:
— Onga aHanmsatopa ucnonHenmn MAPK-1002, MAPK-1002/36, MAPK-1002/1,
MAPK-1002/1/36, MAPK-1002P, MAPK-1002P/36, MAPK-1002P/1, MAPK-1002P/1/36

-[(0,5+0 oozca““”) +0,12CNal1 < Ay5420<(05+0 oozca“‘m) +0,12Cyga;

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

~[(0,03 +0,002C“™) + 0,12 CX™] < Ag_s 45 < (0,03 +0,002C5™) + 0,12 C™;

6) npu n3amepeHnn Cna pactBopa C MaccoOBOW KOHUEHTpauuen noHos Hatpus 1380
unu 2600 wmkr/am® ana aHanusatopa ucnonHennin MAPK-1002P, MAPK-1002P/36,
MAPK-1002P/1, MAPK-1002P/1/36

~(0,002C54"+ 0,3 C3M) < Ay s 490 <0,002CH"+0,3CR

A1.10.4 OnpegeneHne QONOMHUTENBHON abCOMOTHOM MOrPELUHOCTM aHanu3aTopa
npn mnamepeHnn Cna, BbI3BAHHOW W3MEHEHWEM TemMnepaTypbl aHanusaMpyemon cpenbl
(norpelwHOCTb TEMNEpPaTYPHOM KOMMNeHcauun aHanunsaTopa)

A1.10.4.1 TogroToBKa K USMEPEHNAM

MogroTtoBka K U3mepeHnam aHanorndHa npveegeHHom s n. A1.10.3.1.
MynbTumeTtp APPA-305 He ncnosnbayioT.

A1.10.4.2 lNpoBeneHe namepeHumn

3anuBatoT 1 AM® NPUroTOBNEHHOTO KOHTPOJIbHOrO pacTBOpa Xnopuaa HaTpus B CO-
Cyq 1 NoMeLLarT eMKOCTb KOHTPOSIbHOMO pacTBopa B TepMocTar.

BknitoyatoT TepmocTtat n yctaHasnusakT TemnepaTtypy (40,0 £ 0,5) °C.

BbioepunBatoT eMKOCTb KOHTPOSIBHOrO pacTBopa B TepMocTaTte He MeHee 3 .

MoacoeauHAT K WTyLepy s4yerkn npotovHon Tpyoky MNMBX CT-18 Jewyrp.2,5%1,0 oT
€MKOCTU KOHTPOSIbHOro pacTeopa.

Bkntovatot BAL] B pexxume «PABOTA» 1 nponyckatoT Yyepes s4enky NPOTOYHYH KOH-
TPOSbHbIN PacTBOpP Xlopuaa HaTpus.

®UKCUPYIOT YCTaHOBUBLLEECH 3HAYEHUE C]t\,a , MKr/am3,

M3mepeHunst nponsBoadaT Tpu pasa.

Ana aHanunsatopa ucnonHeHun MAPK-1002P, MAPK-1002P/36, MAPK-1002P/1,
MAPK-1002P/1/36 gononHUTeNbHO NPOBOAAT aHanorn4Hble U3aMepeHus anst BToporo npu-
roTOBNEHHOro pacTeopa Xrnopuaa HaTpus.

[MpoBoAAT aHanorMYHble n3MepeHnsa ana BTOPOro KaHana, eCnu B KOMMNIEKT aHanm-
3aTopa BXOOAT ABe rMaponaHersu.
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A1.10.4.3 ObpaboTka pe3ynbTaToB U3MEPEHUN

PaccunTbiBaloT JONONHUTESNBHYIO abCOMIOTHYO NOrPELLHOCTb Npu n3mepeHnn Cna,
At, MKr/gm3, no dpopmyne:

t
A =Cy, —CR' (A1.5)

roe CtNa — nokasaHus aHanuaaTopa npu TemnepaTtype KOHTponbHOro pacteopa 40
°C, MKr/am3;
Na — MOKasaHus aHanu3aTopa Npu TeMnepaType TOro Xe KOHTPOJIbHOro pac-

TBOpa 25 °C, MKkr/am3,

PesynbTat onepaunv NoBEpPKM CHUTAIOT YAOBNETBOPUTENbHLIM, ECIN:
a) npn namepeHnn Cna pacTBopa C MacCOBOW KOHLIEHTpaumen MoHoB Hatpua 115,
437 nnv 900 mkr/gm3:

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

—(L0+024C3) < A <10+0,24C%2;

— ans aHanusatopa ncnonHennn MAPK-1002T, MAPK-1002T/36, MAPK-1002T/1 n
MAPK-1002T/1/36

—(0,06+0,24C3) < A, <0,06+0,24C31;

0) npn namepeHmn Cna pacTBOpa C MacCoOBOW KOHLEHTpaumen noHoB HaTpus 1380
unn 2600 wmkr/om® ana aHanusaTopa ucnonHeHuii MAPK-1002P, MAPK-1002P/36,
MAPK-1002P/1, MAPK-1002P/1/36

—03CY <A, <03C.

A1.10.5 OnpeaeneHne oCHOBHOM abCONOTHOW NOrPELLHOCTN aHanm3aTopa npu ns-
MepeHun TemnepaTypbl aHanNnn3npyemMmom cpeabl

A1.10.5.1 lNoaroToBKka K U3aMepPeHUaM

CobupatoT ycTaHOBKY B COOTBETCTBUM C pucyHkom A1.10.4.

IMpumeyaHue— CoeauHeHUs1 1 aNeMeHTbl TMAPONaHenu, He BNUSIOLLIME Ha NpoBeae-
HMEe NPOBEPKU, HE NOKa3aHbI.

[laTumk TemnepaTypbl aHann3aTopa NoOMeLarT B TEPMOCTAT XUOKOCTHbIN.
C nomoLLblo TepMocTaTa 4OBOAAT TeMnepaTtypy BoAbl 40 3HadveHus (20,0 + 1,0) °C
N NOLAEPKMBAIOT €€ C OTKITIOHEHMEM OT YCTaHoBMBLLErocs 3HadeHus + 0,1 °C.
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PoseTka
K pasbemy [}PC10TB

«OATYUHUK A» nnn « JATHUK B»
K netourumky nuTanis (] Kabenb coegmMHUTENbHbIN
nocTosiHHoro Toka UIM-1002 K1002.5
TepmomeTp
nabopaTopHbIN
a [aTunk 9JTIEKTPOHHbLIN
—— - Temnepartypsbl J1T-300
oooo O /
I ]j ——
\/
\ \
Brok TepmocTaTt
ycunurens XNOKOCTHbIN

PucyHok A1.10.4

A1.10.5.1 MNpoBegeHne namepeHum

®uKCHpytOT NokasaHusi aHanmnsaTopa no tTemnepatype t, °C, n nokasaHus TepmMmomMeTpa
JIT-300 t5, °C, npu Temnepatypax B Tepmoctate (20,0 + 1,0), (0 + 0,5) n (40,0 £ 1,0) °C.

IlNpume4daHue—[nsanpoBepku B Touke ¢ TemnepaTtypoun (0,0 + 0,5) °C gonyckaeTtcs
MCNONb30BaTb CTakaH C BOAOW, 3aMOSIHEHHbIN NIbAOM, YCTAHOBIEHHbIN HAa MarHUTHYIO MeLUarnky.

npOBOD,ﬂT aHanorn4yHble namepeHmna anda BToporo KaHana, ecriv B KOMNJEKT aHalln-
3aTopa BXOoOAT ABE rmaponaHenn.
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A1.10.5.2 O6bpaboTka pe3ynbTaToB U3MEPEHUN

PesynbTaT onepauun NoBepKM CUYUTAOT Y4OBNETBOPUTENbHBLIM, €CMU AN KaXO0M
YyCTaHOBIEHHOWN TeMnepaTypbl BbINOMHSAETCSA YCNOBUE:

-03=st-t<0,3.

A1.11 OcbopmneHne pesynbTaToB NMOBEPKU

A1.11.1 Pe3ynbTaTbl NOBEPKN OMOPMNAIT B BuAE MNPOTOKOMAa MPOU3BOSIbHOM
dopMmbl.

A1.11.2 NonoxuTenbHble pe3ynbTaTbl MOBEPKM YAOCTOBEPSOT CBUOETENBCTBOM O
noesepke 1 (Unu) 3anUcbio B NacnopTe Ha aHann3aTop 1 3HaKOM MOBEPKM B COOTBETCTBUMU
c Mpukazom Munnpomtopra Poccum ot 02 ntona 2015 r. Ne 1815. 3Hak noBepkn HaHOCUTCS
Ha CBMAOETENLCTBO O NOBEpKe 1 (Unn) nacnopT, 1 Ha 6ok Nnpeobpa3oBaTeNbHbIN.

A1.11.3 Ecnu no pesynbTaTtam NOBEPKM aHaANMU3aTop NPU3HaOT HEMPUIOAHbLIM K MpuU-
MEHEHUI0, CBMAETENbCTBO O NOBEPKE aHHYNMPYIOT U BbINUCHIBAOT U3BELLEHNE O Henpu-
roAHOCTU K NpUMeHeHuto B cooTBeTcTBUK C NMpukaszom MuHnpomTopra Poccum ot 02 nions
2015r. Ne 1815.
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NMPUNOXEHUE b

(obsizamersibHoe)

METOAUKA NPUTOTOBJIEHUA KOHTPOJIbHbIX PACTBOPOB

6.1 TllpurotoBneHne pacteopa xfopmaa HaTpust C MacCoBOW KOHLUEHTpaUMen
noHoB HaTpua 2,3 r/om®

B3aTtb HaBecky 5,85 r xnopuaa HaTpus, npeaBapuUTenbHO BbICYLLEHHOIo B TeYeHne
1-2 4y npn Temnepatype 110 °C (BMECTO HaBECKM MOXET Ucnosnb3oBaTbcsa oukcaHan 0,1H
NaCl OCY MPTY 6-09-292-70). lNMomecTuTb HaBECKY B MEpPHYK Konby BMECTUMOCTbIO
1000 cm3,

Hanutb B konby 500-700 cM® BOAbl OYWLLEHHOW AN XMMWYECKOro aHanmusa o
OCT 34-70-953.2-88 (B ganbHenLeM o4YnLLEHHAs BoAa).

[0o6UTbCs NOMHOro pacTBOPEHUS COMK NepemMeLlnBaHneM CoaepXMMoro Konobsl.

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

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

[oBecTn 06beM pacTBopa OYULLEHHON BOOOW OO METKU, 3aKpbiTb NPO6GKON 1 Twia-
TenbHO NepemellaTb.

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

Cpok xpaHeHua pacTtBopa — He bornee 6 mec.

B.2 MpurotoBneHue pacTeopa xrnopuaa HaTpusi C MacCoBOW KOHLIEHTpaLuei
noHoB HaTpus 230 mr/ gm3

OTtobpaTb nuneTkon 100 cm® pactBopa NaCl ¢ maccoBoi KOHLEHTpauunen MOHOB
HaTpusa 2,30 r/am3 1 nepeHecTy ero B MepHyto konbdy BMectumocTbio 1000 cm3,

[onuTb B KONOY O4YMLLIEHHYIO BOAY, HE Aonueas 40 MeTkn 1-3 cMm.

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

[loBecTn o6bemM pacTBopa OYMLLEHHOM BOAOW OO METKM, 3aKpbITb NPObKOM M TLia-
TENbHO NepemeLlaThb.

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

Cpok xpaHeHus pacTtBopa — He 6ornee 6 mec.

6.3 [llpurotoBneHue pacTBopa xrnopuaa HaTpusa ¢ MacCoBOW KOHLIEHTpaLMen
NOHOB HaTpus 69 mr/gm3

OTtobpaTb nunetkon 30 cm® pactBopa NaCl ¢ mMaccoBoi KOHLEHTpaLuein MOHOB
HaTpusa 2,3 r/ame 1 NnepeHecTn ero B MepHyto konby BMmectumocTsio 1000 cm3.

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

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

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

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

XpaHeHune pacTBopa B CTEKINAHHOM Tape HeaonyCTUMO.

Cpok xpaHeHusi pacTBopa — He b6onee 1 mec.
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6.4 TllpuroTtoBneHne pacTtBopa xropuga HaTpusi C MacCoBOW KOHUEHTpaumen
noHoB HaTtpusa 13,8 mr/am®

OTobpatb nunetkorr 6 cm® pactBopa NaCl ¢ MaccoBoW KOHLEHTpauuen MOHOB
HaTpusa 2,3 r/am® 1 nepeHecTn ero B MepHyto konby BMecTumocTbio 1000 cmS.

HonuTtb B Konby o4nLLIEHHYIO BOAY, HE A0NMBasi 40 MeTKU 1-3 cMm.

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

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

lMepennTb pacTBOP B CTEKMSHHYIO U NONNITUAEHOBYHO (MONUNPONUIIEHOBYIO) eM-
KOCTb C MMOTHO 3aKpbIBaKOLENCS KPbILLKOW.

Cpok xpaHeHus pacTBopa — He bornee 1 mec.

6.5 lMpuroTtoBneHue pacTeopa xnopuaa HaTpusi C MacCoBOW KOHLIEHTpaLUnen
MoHOB HaTpusa 2,3 mr/am3

OTtobpatb nunetkon 10 cm® pactBopa NaCl ¢ maccoBoi KOHLEHTpaLUuein MOHOB
HaTpusa 230 Mr/ AM® U NepeHecTn ero B MepHyto Konby BMecTuMocTbio 1000 cmS.

[onuTtb B KOnby OYnLLIEHHYIO BOAY, HE AONMBas 4O MeTKN 1-3 cMm.

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

[oBectTn 06beM pacTBopa OYULLLEHHON BOAOW OO METKM, 3aKpbiTb NpobKon n Tuwia-
TenbHO NepemeLlaThb.

lMepenuTb pacTBOp B NOSIMITUIIEHOBYIO (NONMMPONUIEHOBY) EMKOCTbL C NSIOTHO 3a-
KpbIBaIOLLLENCS KPbILLKOMW.

XpaHeHune pacTBopa B CTEKNAHHOW Tape HeaonyCTUMO.

Cpok xpaHeHusa pacTtBopa — He bonee 1 mec.

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

OTtobpaTh nunetkon 11,3 cm® pactBopa NaCl ¢ MaccoBoW KOHLEHTpaLumen NOHOB
HaTpus 230 mMr/am3 1 nepeHecTn ero B MepHyto konby BmectumocTbio 1000 cv®,

[onuTe B KONby O4YnLLIEHHYIO BOAY, HE AoNuBas 4O MeTKu 1-3 cMm.

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

[loBecTn o6bem pacTBopa O4MLLLEHHOMW BOAOW A0 METKU, 3aKpbiTb NMPOOKON 1 TLua-
TenNbHO nepemMeLuaTb.

MepenuTb pacTBOp B NOSIMITUIIEHOBYIO (NONIMMPONUNEHOBYH) EMKOCTbL C NSIOTHO 3a-
KpbIBaIOLLLENCS KPbILLKOMW.

XpaHeHune pacTBopa B CTEKIIAHHOM Tape HegonyCTUMO.

Cpok xpaHeHusi pacTBopa — He 6onee 1 mec.

B.7 MpurotoBneHue pacteopa xnopuaa HaTpusi C MacCoBOW KOHLIEHTpaLuen
noHoB HaTpus 1380 mkr/am3

OTobpaTtb nunetkon 6 cm?® pactBopa NaCl ¢ mMaccoBoil KOHLUEHTpaLuen MOHOB
HaTpusi 230 Mr/aM® 1 NnepeHecT ero B MepHyto konby BMectumocTbio 1000 cm®.

HonuTb B KONBY OYULLIEHHYIO BOAY, HE JONMBas 40 MeTKU 1-3 cMm.

TepmocTtaTtupoBaTb Konbdy npu Temnepartype (20 £ 1) °C He meHee 0,5 u.
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[loBecTn oObem pacTBopa OYMLLEHHOM BOAOW OO0 METKM, 3aKpbITb NPOOKOM M Twia-
TenbHO NepemeLlaThb.

Mepenntb pacTBOp B NONU3TUNEHOBYIO (MONUMPONUIEHOBYH) EMKOCTb C NSIOTHO 3a-
KpbIBaOLLENCS KPbILLKOMW.

XpaHeHune pacTBopa B CTEKNAHHOM Tape HeonyCTUMO.

Cpok xpaHeHusi pacTBopa — He b6onee 1 mec.

5.8 TllpurotoBneHue pacTBopa xnopuaa HaTpusa ¢ MacCoBOW KOHLIEHTpaLMeNn
noHos HaTpusa 1150 mkr/gm3

OTobpaTb nunetkon 5 cm® pactBopa NaCl ¢ maccoBoi KOHLEHTpauuen MOHOB
HaTpusi 230 Mr/ gm3 1 NnepeHecTn ero B MepHyto konby BmectumocTbio 1000 cmB,

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

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

[oBecTn 06beM pacTBopa OYULLLEHHON BOOOW OO METKM, 3aKpbiTb NPOBGKOM 1 Twia-
TenbHO nepemeLlaThb.

Mepenntb pacTBOp B NONIMSTUNEHOBYIO (MONMNPONUIEHOBYH) EMKOCTb C NSIOTHO 3a-
KpbIBaOLLLENCS KPbILLKOMW.

XpaHeHune pacTBopa B CTEKNAHHOM Tape He4onyCTUMO.

Cpok xpaHeHus pacTtsopa — He 6ornee 1 mec.

6.9 [llpuroTtoBneHne pacTtBopa xrnopuaa HaTpMa C MacCOBOW KOHLEHTpa-
Lmen noHos HaTpus 900 mkr/am®

OTto6paTtb nunetkon 391,3 cm® pactBopa NaCl ¢ maccoBoi KOHLEHTpaLueln NOHOB
HaTpusa 2,3 Mr/ omM3 1 NepeHecTn ero B MepHYH Konby BMmecTumMocTbio 1000 cm®.

[onuTb B KONOY O4YMLLIEHHYIO BOAY, HE Jonueas 40 MeTkn 1-3 cMm.

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

[loBecTn o6bemM pacTBopa OYMLLEHHOM BOAOW OO METKM, 3aKpbITb NPpobKOM M Twia-
TENbHO NepemeLlaThb.

MepenuTb pacTBOp B NOSIMITUIIEHOBYIO (NONIMMPONUIIEHOBYH) EMKOCTb C NSIOTHO 3a-
KpbIBaKOLLLENCS KPbILLIKOW.

XpaHeHue pacTBopa B CTEKIIAHHOM Tape HegonyCTUMO.

Cpok xpaHeHus pacTteopa — He bonee 1 mec.

6.10 [lNpuroTtoBneHmne pacTBopa xnopuaa HaTpuss C MacCoOBOW KOHLEHTpa-
Lmen noHoB HaTpus 690 mkr/am®

OTto6paTtb nunetkon 3 cm?® pactBopa NaCl ¢ maccoBol KOHLEHTpauueln MOHOB
HaTpus 230 Mr/ AM3 1 NepeHecTn ero B MepHyto konby BmecTumMocTbio 1000 cme.

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

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

[oBectn o6bem pacTBopa OYULLEHHOW BOOOW OO METKW, 3aKpbiTb Npobkon un Tuia-
TenbHO nepemeLlaThb.

[Mepenntb pacTBOpP B NONUSTUNEHOBYIO (MONUMPOMNUIIEHOBYHO) EMKOCTbL C NMOTHO 3a-
KpbIBaOLLENCHA KPbILLIKOWN.

XpaHeHue pacTBopa B CTEKIISIHHOM Tape HegonyCTUMO.

Cpok xpaHeHus pacTteBopa — He 6onee 1 mec.
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b.11 TllpurotoBneHne pacTBopa Xnopuga HaTpusi C MaccoBOM KOHUEHTpa-
Lumen noHoB HaTpusa 437 mkr/om®

MpurotoBneHue pacrteBopa TpebyeT BbICOKOM akKypaTHOCTU. [Mpu MpUroToBneHun
AO0JTDKHA MCMNONb30BaTbCA TOMBKO NONUaTUNEHOBas (nonvnponuneHosasa) nocyaa. Mcknio-
YeHue COCTaBnseT TOSMbKO NUNeTKa, OHa MOXeT BbITb CTEKNAHHOW. Bes npumeHsemas mep-
Hasa nocyaa AoShkHa ObIThb TLLATENbHO OTMbITa OYULLIEHHOW BOAOW. He gonyckaeTtcs npu-
KOCHOBEHMWE pyKaMu K YacTsIM Nocybl, KOTOPble KOHTAKTUPYIOT C MpUrotTaBnnMBaembIM pac-
TBOPOM.

OTtobpaTtb nuneTkon 190 cm® pactBopa NaCl ¢ maccoBoi KOHLEHTpaLueln MOHOB
HaTpusa 2,3 mr/gm® 1 nepeHecTn ero B MepHyto konby BmectumocTbio 1000 cvd.,

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

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

[oBecT 06bemM pacTBopa OYULLLEHHON BOAOW OO METKU, 3aKpbiTb NPO6KOM u Tuia-
TenbHO NepemeLlaThb.

[MepenuTb pacTBOp B NOSIMITUIIEHOBYIO (NOSIUMPONUIIEHOBYH) EMKOCTbL C NSIOTHO 3a-
KpblBaOLLENCS KPbILLIKOW.

XpaHeHune pacTBopa B CTEKIIAHHOM Tape HegonyCTUMO.

PacTtBop xpaHeHWo He NOANEXNT.

b6.12 [MpuroTtoBrneHne pacTBopa Xnopuga HaTpua C MacCOBOW KOHUEHTpa-
Lumen noHoB HaTpusa 345 mkr/am®

MpurotoBneHue pacteBopa TpebyeT BbLICOKOM akKypaTHOCTU. [lpu NpuUroToBneHuun
AOJTKHA MCMNONb30BaTbCA TOMBbKO NONUATUINIEHOBas (nonvnponuneHosas) nocyaa. Mcknio-
YeHue COCTaBNsET TOMbKO NUNETKa, OHa MOXET ObITb CTEKNSAHHOW. Becs npumeHsiemas mep-
Has nocyda OomkHa ObITh TWATENbHO OTMbITa OYMLLEHHOW BOo4oW. He gonyckaeTtca npu-
KOCHOBEHME pyKaMU K YacTaM Nocyabl, KOTOPbIE KOHTAKTUPYIOT C NpUroTaBnnBaemMbIiM pac-
TBOPOM.

OTtobpaTb nunetkor 150 cm® pactBopa NaCl ¢ maccoBoi KOHLEHTpauuein NOHOB
HaTpusa 2,3 Mr/aM® n NnepeHecTn ero B MepHyto Konby BmectumocTbio 1000 cm3.

[onuTe B KONby O4YnLLIEHHYIO BOAY, HE AoNuBas 4O MeTKu 1-3 cMm.

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

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

PaCTBOp XpaHeHno He NoANIEXNT.

6.13 [llpurotoBneHue pactBopa Xxropuaa HaTpuUsi C MacCOBOM KOHUEHTpa-
Lmer noHoB HaTpua 230 mkr/am®

MpurotoBneHne pactesopa TpebyeT BbICOKOW akKypaTHOCTU. [1pu nNpuroToBneHuu
AO0JTDKHA MCNONb30BaTbCA TOMBbKO NONUaTUNEHoBas (nonvnponuneHosada) nocyaa. Mcknio-
YeHue COCTaBnsEeT TOMbKO NUNeTKa, OHa MOXeT ObITb CTEKNAHHOW. Bes npumeHsemas mep-
Has nocyaa OormkHa 6bITh TWaTenbHO OTMbITa OYMLLEHHON Bogon. He gonyckaeTtcsa npu-
KOCHOBEHME pyKaMu K YacTsIM MOCyAbl, KOTOPblE KOHTAKTUPYIOT C NpUroTaBnnMBaemMbIM pac-
TBOPOM.

OTto6paTh nunetkor 100 cm® pactBopa NaCl ¢ maccoBol KOHLIEHTpaLUuein NOHOB
HaTpus 2,3 Mr/gM® n NnepeHecTn ero B MepHyto konby BmecTumocTtbio 1000 cm3,

HonuTtb B kONBY o4MLLEHHYIO BoAdy, HE AoNnNnBas 4o MeTku 1-3 cMm.

TepmocTtatupoBaTtb Konby npu Temnepatype (20 £ 1) °C He meHee 0,5 u.
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[loBecTn oObem pacTBopa OYMLLEHHOM BOAOW OO0 METKM, 3aKpbITb NPOOKOM M Twia-
TeNbHO nepemMeLlaTb.
PacTBop XpaHeHuo He NOANEXNT.

6.14 [llpuroTtoBneHmne pacTtBopa xnopuaga HaTpus C MacCcoBOW KOHLEHTpa-
Lmen noHos HaTtpusa 115 mkr/gm®

MpuroToBneHne pacrtesopa TpebyeT BbLICOKOM akKypaTHOCTU. [Mpyn NpUroToBneHuu
AOJDKHA MCMONb30BaTbCA TOMBKO MNONUaTUNeHoBas (nonunponuneHosada) nocyaa. Mcknio-
YeHue COCTaBnSET TOMbKO NUNeTKa, OHa MOXeT ObITb CTEKNAHHOW. Bea npumeHsemas mep-
Has nocyaa AofhkHa ObITb TLATENbHO OTMbITa OYULLIEHHOW BOAOW. He gonyckaeTcs npu-
KOCHOBEHME pyKaMu K YacTsM Nocybl, KOTOPble KOHTAKTUPYIOT C NpUroTaBnnBaemMbiM pac-
TBOPOM.

OTtobpaTb nunetkon 50 cm® pactBopa NaCl ¢ mMaccoBoi KOHLEHTpaLuein MOHOB
HaTpus 2,3 Mr/ame 1 NnepeHecTy ero B MepHyto konby BMmecTumocTbio 1000 cm3.

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

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

[oBecT o6beM pacTBopa OYULLEHHOW BOOOW OO METKW, 3aKpblTb NPO6BKON n TLia-
TenbHO nepemeLlaTb.

PacTBop xpaHeHuIo He NOASEXNT.

6.15 lMpuroTtoBneHne pacTtBopa xrnopuaa HaTpuUs C MacCOBOW KOHLEHTpa-
Lmen noHoB HaTpus 46 mkr/am®

MpuroToBneHne pacteBopa TpebyeT BbICOKOM akkypaTHOCTW. [Mpun npurotoBrneHun
AOJTKHA MCNONb30BaThCA TOMBbKO NONUaTUNEHoBas (nonunponuneHosas) nocyaa. Mcknio-
YeHue cocTaBnsAeT TONbKO NUMNEeTKa, OHa MOXET ObITb CTEKNAHHOW. Best npumeHsiemas mep-
Has nocyaa AofmkHa ObITh TWATeNbHO OTMbITa OYMLLEHHOW BO4OW. He gonyckaeTca npu-
KOCHOBEHME pyKaMU K YacTsaM Nocyabl, KOTOpblE KOHTaKTUPYIOT C NPUroTaBfMBaeMbIM pac-
TBOPOM.

OTtobpaTb nunetkon 20 cm® pactBopa NaCl ¢ mMaccoBon KOHLEHTpaLuein MOHOB
HaTpus 2,3 Mr/gM® n NnepeHecT ero B MepHyto kKonby BmecTumocTbio 1000 cm?,

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

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

6.16 [MpuroTtoBneHwe pacTtBopa xropuaa HaTpuUsa C MacCOBOW KOHLEHTpa-
Lmen noHoB HaTpusa 23 Mkr/am®

MpuroToBneHne pactesopa TpebyeT BbLICOKOM akKypaTHOCTU. [Mpyn NpUroToBneHuu
AOMMKHA MCNOMb30BaThCH TONBbKO NONMATUNEHOBAs (nonvnponuneHosBast) nocyaa. Mcknto-
YeHMe COCTaBIISIET TONbKO NUMNeTKa, OHa MOXeT ObITb CTEKNsIHHOW. Becs npumeHsemas mep-
Has nocyaa AoJmkHa ObITb TWATENbHO OTMbITA OYMLEHHOM BO4OW. He gonyckaeTca npu-
KOCHOBEHME pYyKaMM K YacTsaM Nocyabl, KOTOPblE KOHTAKTUPYIOT C NPUroTaBnMBaeMbIM pac-
TBOPOM.

OTtobpaTb nunetkon 10 cm® pactBopa NaCl ¢ maccoBoin KOHLEHTpaLuein MOHOB
HaTpus 2,3 mr/am3 1 NnepeHecTy ero B MepHyto konby BMmectumocTbio 1000 cm3.

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

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

[loBecTn oO6bem pacTBopa OYMLLEHHOM BOAOW OO0 METKM, 3aKpbITb NPOOKOM M TLia-
TeNbHO nepemMeLlaTb.

PacTBoOp XpaHeHuto He NOASIEXNT.
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b6.17 TllpurotoBneHne pacTBopa Xnopuga HaTpusi C MaccoBOM KOHUEHTpa-
Lmen noHoB HaTpusa 9,2 Mkr/om®

MpurotoBneHue pacrteBopa TpebyeT BbICOKOM akKypaTHOCTU. [Mpu MpUroToBneHun
AO0JTDKHA MCMNONb30BaTbCA TOMBKO NONUaTUNeHosas (nonvnponuneHosada) nocyaa. Ucknio-
YeHue COCTaBnseT TOSMbKO NUNeTKa, OHa MOXeT BbITb CTEKNAHHOW. Bes npumeHsemas mep-
Hasg nocyaa AoSMkHa ObITh TWATENbHO OTMbITa OYULLEHHOW Bogon. He gonyckaetca npu-
KOCHOBEHMWE pyKaMu K YacTsIM MoCcyabl, KOTOPble KOHTaAKTUPYIOT C NpUrotTaBnnMBaembiM pac-
TBOPOM.

OTtobpatb nunetkorr 4 cm® pacteopa NaCl ¢ MaccoBoW KOHLEHTpauuein MOHOB
HaTpusa 2,3 mr/am® 1 nepeHecTn ero B MepHyto konby BmectumocTbio 1000 cv®,

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

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

[oBecT 06bemM pacTBopa OYULLLEHHON BOAOW OO METKU, 3aKpbiTb NPO6KOM u Tuia-
TenbHO NepemeLLathb.

PacTBop xpaHeHuto He NoAEXNT.

6.18 [MpuroTtoBrneHne pacTtBopa Xnopuga HaTpua C MacCOBOW KOHUEHTpa-
LMen NoHOB HaTpusa 2,3 MKr/am®

MpurotoBneHue pacrteBopa TpebyeT BbICOKOM akKypaTHOCTU. [lpu NpuroToBneHuun
AOJTKHA MCMONb30BaTbCA TOMbKO NONUATUNEHOBas (nonmnponuneHoBas) nocyaa. Mcknto-
YeHue COoCTaBMsET TOMbKO NUMNETKa, OHa MOXET ObITb CTEKNSAHHOW. BCcs npuMmeHsiemas mep-
Has nocyda OomkHa ObITh TWATENbHO OTMbITa OYMLLEHHOW BOAoOW. He gonyckaeTtca npu-
KOCHOBEHME pyKaMU K YacTaM Nocyabl, KOTOPbIE KOHTAKTUPYIOT C NPUrotTaBnMBaemMbsIM pac-
TBOPOM.

OTtobpaTh nunetkon 1 cm® pactBopa NaCl ¢ maccoBoi KOHLEeHTpauuel MOHOB
HaTpusa 2,3 Mr/aM® n NnepeHecTn ero B MepHyto Konby BmectumocTbio 1000 cm3.

[onuTte B KONby O4YnLLIEHHYIO BOAY, HE AoNuBas 4O MeTKn 1-3 cMm.

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

[oBecTn 06beM pacTBopa OYULLLEHHON BOAOW OO METKM, 3aKpbiTb NPobKon n Tuwa-
TEenNbHO nepemMeLuaTb.

PacTBOp XpaHeHuto He NOANEXNT.

MpumeyaHue - lNpyBeaeHHas METOAUKA BbINOSHEHA B COOTBETCTBUN C MPUIOXKEHNEM
B «MpurotoBneHne npoBEepPOYHbIX PACTBOPOB» [OOKYMEHTa «JNekTpodbl WMOHOCENEKTUBHbIE
«3JINC-212Na». Metoauka nosepku NPBA.418422.012-03MI1».
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NMPUNOXEHUE B

(obsizamersibHoe)

NMPOTOKOJ OEMEHA C BHELLIHUM YCTPONCTBOM

Nno ULUOPOBOMY MHTEP®EWUCY

B.1 TUMbl JAHHBLIX N POPMATbI X NMPEOCTABIIEHUA

Tabnuya B.1
O603HauyeHue MpnmeyaHus
b.N N-HbI BUT.
OpHobutoBas b6ynesa 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 gnuHown 1/2/4 6anta / N 6ur.
int8/16/32/N 3HakoBoe uernoe anuHon 1/2/4 6awnta / N 6uT.
float32 Yumcno ¢ nnaBatoLwen ToO4KOM 0ANHapHON TOYHOCTUM pa3mepom 4 Ganta
(IEEE 754-2008).
float64 Yumcno ¢ nnaeatoLwen To4KoM ABOMHON TOYHOCTU pa3mepom 8 bant
(IEEE 754-2008).
.. [N] Maccus n3 N 0QHOTUMHBLIX 3NTIEMEHTOB.
ASCIIZ TekcToBas CTpoka C TEPMUHUPYIOLLUM HyrneBbiM 6anTom.

B.2 NMPOTOKOJT1 OBMEHA «B30OP-4»

B.2.1. dusnyecknin nutepdemnc: RS-485.
B.2.1.1. Jonyctumble HacTporkn COM/UART-nopToB npuBeaeHbl HUXE.

Tabnuuya B.2

Honyctumble ckopocTy obmeHa | 1200, 2400, 4800, 9600, 9200, 38400, 57600, 115200 6ut/c
CrapTtoBbIx 6ut 1

BbuT gaHHbIX 8

CronoBbIx 6UT 1unm 2

KOHTpOﬂbHeTHOCTM

HeT, YeTHOCTb, HE4YETHOCTb

Cnocob nepegaun

Mnagwum 6utom Bnepes (LSB first)

B.2.2. O6MeH JaHHbIMK MPOM3BOAUTCS B PEXMME 3anpoc-0TBET. 3anpoc Bcerga Nnpon3BoguTcs Ma-

CTEePOM LUUHbI.

B.2.3. Kagpbl 06meHa Bcerga umetoT gnvHy 9 6ant. OnucaHue dpopmarta kagpa v HasHayeHue no-
newv kagpa npuBedeHbl B ABYX HWXKeCneayLwmx Tabnuuax.

Tabnuya B.3
MopsgkoBbIN HOMep banTa B Kagpe
1 2 3 4 5 6 7 8 9
Head NetAddr | ChNum Option DO D1 D2 D3 CSs
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Tabnuya B.4
Mone Ha3HauyeHue MpumeyaHus.
Head Mpeambyna Bcerga 255.
NetAddr CeteBon agpec § 0...255
(appec husmyeckoro yctponcTaa)
Homep kaHana 0 — bnok NMpeobpasoBaTenbHbIN;
ChNum (appec nornyeckoro ycTponcTaa, ko- | 1 — MNnata Ycunurens, kaHan «Av;
TOpOE SIBMSIETCA OQHMM 13 GrIOKOB 2 —MNnata Ycunutens, kaHan «By».
dun3n4eckoro ycTponcrtea)
OpCode Option.0...6 Kog onepauum.
(mnadwue cemb 3HaueHne nognonsa OpCode copepXuT ykasa-
6um nons Option) HWMe Kak Ha TN onepauuun (4TeHre/3annce), Tak n
) Ha LeneBylo NEPEMEHHYI0, 3HAa4YEHNE KOTOPOW
Option crnegyeT npounTaTb UKW 3anucathb.
DIR Option.7 But HanpaBneHus:
(cmapwut 6um 0 — 3anpoc;
ronsi Option) 1 - oTBeT.
DO ... D3 [aHHble
CS KoHTponbHasa cymma Cm.Huxe.

B.2.4. KoHTponbHasa cymma CS paccyuTLIBaeTCA No @EMWE L
CS ={Head + NetAddr + ChNum + OpCode + DO+ D1+ D2+ D3+1} AND Ox00FF, (1)

roe HagvépknBaHue o3HadaeT UHBEPCHLO.

B.2.5. lMpumep obmeHa gaHHbIMUK:

3anpoc: 0xFF 0x01 0x00 0x02 0x00 0x00 0x00 0x00 OxF7

OxFF — npeambyna

0x01 — agpec ycTponcTea

0x00 — Homep KaHana

0x02 — ko[ onepaLumu: YTeHune 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 ycTponcTea

0x00 — Homep kaHana

0x82 — ko onepauun oTBeTa: pernctp Type
0x05 — DO 6anT 3HadeHus pernctpa Type
0x00 — D1 6anT 3HadeHus pernctpa Type
0x00 — D2 6anT 3HadeHus peructpa Type;
0x00 — D3 6anT 3HadeHus pernctpa Type
0x72 - KOHTpOrbHas cymma
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B.2.6. BHumaHue! Bo Bcex HmKecneayrLmMx onucaHnsx permcTpoBbIX Mogenen nogpasymeBaeTcs
UCMNOMb30BaHNe CNeayLnX 3HaYEHUN MNOSEeN «Mo YMOYaHUIOY:

Tabnuya B.5
Ne 6aiTa
Mone 3HayeHue «no ymMmonyaHuio»
B Kagpe
1 Head 255
2 NetAddr CeTteBon agpec npubopa, yctaHaBnNMBaeTCs BPY4YHYHO Npu KoHGUrypauum
npubopa Ha MecTe aKcnnyaTauun.
3 ChNum Homep kaHana, naeHTMduumMpyeT normyeckmin Mogynb npubopa, cogepxa-

LUMIA LeNEeBYIO NEPEMEHHYIO.

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

9 CS KoHTponbHbIN koA, BblYMCAAETCA No popmyne 1.
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B.3.1. Ctpyktypa obmeHa cooTtBeTcTByeT pokymeHty «MODBUS APPLICATION PROTOCOL

"Modbus

BbIMYLLEHHOMY HEKOMMEpPYEecKoi opraHusauueit

oT 26.04.2012,

SPECIFICATION V1.1b3»

B.3.2. PeannsoBaHHas pasHoBuMaHOCTb npoTtokona: MODBUS RTU (6anTbl nakeToB nepenatorcs

Organization, Inc.", Massachusetts, USA (cm.http://www.modbus.org).
«Kak ecTb» 6e3 AOMNOMHUTENbHOWN KOAMPOBKM).

B.3.3. ®unsnyeckun nHtepcgenc: RS-485. fonyctumble HacTponkn COM/UART-nopToB npuBeaeHsl

HUXe.
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Tabnuuya B.12

Honyctumble ckopocTu 06- 1200, 2400, 4800, 9600,

MeHa 19200,38400,57600, 115200 6ut/c
CrapToBbIx 6uT 1

BuT aaHHbIX 8

Crtonosbix 6ut 1mnn 2

KoHTponb 4YeTHOCTYH HeT, YETHOCTb, HEYETHOCTb

Cnocob nepepaun Mnagwum 6utom Bnepes (LSB first)

B.3.4. O6MeH gaHHbIMM NPOU3BOAMTCA B pEXMME 3anpoc-0TBET. 3anpoc Bcerga npomMs3BoanTCs Ma-
CTEPOM LUWNHBI.

lMTpumeyaHus

1 Bce eguHuubl JaHHbLIX pacnornaralTcs B NamMsATUM HadMHas C YCIOBHOIO HyNeBOro agpeca no
cxewme littite-endian ¢ ncnonb3oBaHneM 6aiToBOM agpecaunm.

2 Mnagwwi 6anT eamMHULbBI JaHHbBIX BCEraa pacrnonaraetcs no YeTHOMy agpecy.

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

4 Hewucnonb3yemble cTaplune 6antbl €4MHULbI OaHHbBIX BCeraa paHbl 0.

B.3.5. «kMAPK-1002» un «MAPK-1002T». PEMMCTPOBbLIE MOOENW, MPOTOKOJT OBMEHA
«MODBUS RTU»

B.3.5.1. NapameTpbl npubopa, «perucTpoBasa» agpecauus.
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