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Cuctema MeHeIKMEHTa KadecTBa npeanpusatmsa ceptudmumpoBaHa Ha
cooTtBeTcTBUE TpebosaHnam FOCT P NICO 9001-2015.

B uspenun AonyckarTCA He3Ha4vuTellbHble KOHCTPYKTUBHbIE U3MEHE-
HUA, HE OTpaXeHHble B HAacTodleM JOKYMEHTE U HE BIMNAKOLLIME Ha TEXHNYE-
CKNE XapaKTepuUCTtnkn un rnpasusia akcrnmnyataunun.
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1 BHUMAHUE: AHanun3aTtop oTrpagyvpoBaH U rotoB
K paboTe!

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

2 BHWMAHUE: HE XPAHUTb HATPUEBBDIE 3JIEK-
TPOAObl B « CYXOM» BUOE, TaKk KaK aneKkTpoabl NOSIHO-
CTbIO TePSAOT CBOM XapaKTepPUCTUKU NPU UX BbiCyLUNBa-
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 TexHudeckmx ycrnosun TY 26.51.53-028-
39232169-2020 (naeHTU4YHbl TY 4215-028-39232169-2010), KOMMeKTa KOHCTPYKTOPCKOWN
aokymeHTaumm BP49.00.000 n TOCT 27987-88 «AHanunsaTopbl XUAKOCTU 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 aHanunsatopa 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 o603Ha4eHna aHanuaaTtopa:

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

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

1.1.2 AHanunsaTop npegHasHa4veH s u3MmepeHnin MacCcoBOM KOHLEHTpaUmm (akTmB-
HOCTWN) MOHOB HaTpma 1 Temnepatypbl (°C) BO4HbIX PacTBOPOB.
1.1.3 ObnacTtb NpMMeHeHUs1 — Ha 0O beKTax TENNTOBOW SHEPreTUKMN.
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1.1.4 Tun nameputenbHoOro npeobpasosatens (B AanbHenwem npeobpasoBaTernb):
— paboTaroLmi 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
HasHadeHne Tunbl NPUMEHAEMBIX MarotoBuTenb
anekTpoga 9NeKTpoaoB
MoHocenekTnBHbIN OnNeKTpoa CTEKNSAHHbLIN OAO «l'omenbckun 3aBof
anekTpos, 9C-10-07 N3MepUTENbHbBIX MPMBOPOBY,

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,
YYyBCTBUTESbHbIN

K MoHam Boaopoaa
(pH-anekTpon)

AneKTpoa, CTEKNAHHbBIN
3CJ1-43-07CP

OAO «l'omenbckun 3aBof
N3MEpPUTENBHbIX NPUOOPOBY,
r. Flomenb, Pb

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

000
«MNameputenbHas TEXHUKa,
r. MockBa

OnekTpon
CpaBHEHUS

AnekTpoa BcrioMoraTenbHbIN
3BJ1-1M3.1

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

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

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

000
«MN3meputenbHasa TEXHUKa,
r. MockBa

MpumeyaHue— Bo3aMoXHO NPpUMEHEHME OPYrMX 3MEKTPOAOB, XapaKTEPUCTUKN KO-
TOPbIX HE XYXXe YKa3aHHbIX 311eKTPOOB.

1.1.7 Tun ananusartopa:
— cnpeaBapuUTeNbHbIM 3NIEKTPOHHbIM ycunutenem (6510KoM yecunuTtenst), ranbBaHu-

Yyecku pa3BsizaaHHbIM OT 6roka Npeobpas3oBaTenbHOrO;

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

1.2 OcHo8HbIe napamempsbi U pa3mMepbl

1.2.1 Bua knumatmn4yeckoro ncnonHenunsa aHanmsatopa — YXJ14 no FOCT 15150-69,
HO MpY 3TOM TemnepaTtypa OKpY)KaloLLero Bo3ayxa Mpu 3Kcnfyatauum AofkHa ObiTb OT

nntoc 5 po nnoc 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 BO3EUCTBUAM rpynna WUCMNOSIHEHUA 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 MNogLwenaynsaroLmm [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 MOBEPXHOCTN METasnIoB HENPOBOAALLME NINEHKM U OCALKMN.

1.2.6 Pabouure ycrnosusa akcnnyataumm

1.2.6.1 TemnepaTypa okpyxatoLero Bo3gyxa, °C .............. ot nntoc 5 go nnoc 50.
1.2.6.2 OTHOCHTENbHAA BIaXHOCTb OKpY)XKaloLWEero BO3dyxa npu TemnepaTtype

nmoc 35 °C n bonee HM3KNX TemnepaTypax 6e3 koHaeHcaumm Briarn, %, He bonee ............... 80.
1.2.6.3 AtmocdepHoe gaenenme, klla (Mm pT. CT.) ............eee... 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 aBTOMaTMYeCKOro 403MpoOBaHNA OCyLLeCTBNA-
eTCA OT CeTM NepeMEHHOro Toka Hanpsxxennem 220 B npu yactote (50 £ 1) 'y ¢ gonycka-
€MbIM OTKITOHEHWEM HarnpsbKeHUsa nuTaHus oT MuHyc 15 go nntoc 10 % Yepes UCTOYHUK
nuTaHusa noctossHHoro Toka MM-1002 ¢ BbIxogHbIM HanpsxxeHuem (24 + 1) B.

1.2.9 lNoTpebnsiemas MOWHOCTb

1.2.9.1 MNoTpebnaemas MowHOCTL Bnoka npeobpasoBaTenibHOro ¢ 6Gnokamm ycunm-

TR DT = B N TS o To Y 1 (Y= 10.
1.2.9.2 MNoTpebnaemass MOWHOCTb UCTOYHUKA nuTaHus WIM-1002 (ans yctponcTea
aBTOMaTUYECKOrO A03UPOBAHNSA), B-A, HE BOMEE .....covvveeeeiceee e 95.

1.2.10 OnekTpu4eckoe CONpOTMBIIEHNE U30NALUN CUMOBLIX Lienen nutaHusa 6rnoka
npeobpasoBaTeribHOro Mexay WTbIpSMU BUNKKU U KopnycoM Brioka npeobpasoBaTeribHOro,
MOwm, He meHee:

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

— npu TemnepaTtype okpyxatoLero Bo3ayxa 50 °C ........c.ooviiiiiiiiiiiiii, 10;

— npu TemnepaType okpyxatowero Bos3gyxa 35 °C n 0THOCUTENbHOW BMaXXHOCTU
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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
HanpskeHue 1,5 kKB cuHyconganbHoro nepeMeHHoro Toka yactotom 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 F'abapuTHble pasMepbl, Macca OCHOBHbIX Y3f0B aHanmsaTopa COOTBET-
CTBYIOT 3HA4YEHNAM, NpuBeaeHHbIM B Tabnuue 1.4.

Tabnuya 1.4
WcnonHeHnne HanveHoBaHune 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 UCMOJSTHEHNA 266x170x95
(6e3 kabens)
1833%11’0100201-2/.?/61’ /36 Mmoponanens M1-1002T 300x650x200 5,00
1002T, 1002T/36, NcToyHuk 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;

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

1.2.16 CteneHb 3awuTbl Y3rnoB aHanu3aTopa, obecneymBaemass ob60no4kon Mo
FOCT 14254-2015, cooTtBeTcTBYyET Tabnuue 1.5.

Tabnuya 1.5
HavnmeHoBaHue y3nos CreneHb salliuTL
no NOCT 14254-2015 (kog IP)

Bnok npeobpasoBaTenbHbIN IP65

NcTovHuk nutanua UM-1002 IP32
Mpponaxens M-1002T:

— 6nok ycunutens BY-1002T; IP62

— 6nok aBTomaTuveckoro gosmposanms bAO-1002T; IP32

— komnpeccop K-1002T. IP41

1.3 TexHU4YecKue xapaKkmepucmukKku

1.3.1 InanasoH naMmepeH1in MaccoBOW KOHLIEHTPaLUKN (aKTUBHOCTU) MOHOB HaTpus
(CNa), MKT/IM® L.t o1 0,01 go 1000.
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1.3.2 lNpepenbl JonyckaeMon OCHOBHOM abCOMOTHOW MOrPELLHOCTM aHanusaTopa npu
namepeHnn Cna No MHAMKaTOPY Npn Temnepartype aHanuampyemon cpegpl (25,0 +0,2) °C n tem-
nepaType okpyxatoLLero Bodayxa (20 £5) °C, MKI/AM3 ...........cccviieeninnnns. + (0,03 +0,12Cna),

roe Cna — M3MEpPEHHOe 3HayeHMe MacCOBOW KOHLEHTpauuu (akTUBHOCTM) MOHOB
HaTpusa, MKr/ame.

lMMpumeyaHus

1 MNpwn paboTte ¢ nogllenavnBaloLLMM peareHTOM aMmMMakoM B AnanasoHe uamepeHuii Cna
ot 0,3 go 1000 mkr/am® npegenbl A4ONYCKAEMON OCHOBHOW aGCOMNOTHONM MOrpeLlHoCT aHanu3a-
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 NpeobpasoBaHMsa N3MEPEHHOTO 3HaYeHUst Cna, MKI/am3, B yHUULK-
POBaHHbIN 3NEKTPUYECKUI BLIXOQHOW CUrHAN NOCTOSIHHOIO TOKa (ganee BbIXO4HOM TOK) lewix,
MA, COOTBETCTBYET BbIpaXXEHUSM:

— [NS BbIXOQHOro TOKa B Anana3oHe oT 4 o 20 MA Ha Harpyske, He rnpeBbllatoLen

500 Om
C _ CHHLI
4-20
™" =4+16- —=—". (1.1)
8bIx Cduan
Na
— NS BLIXOAHOTO TOKa B AnanasoHe oT 0 4o 5 MA Ha Harpyske, He NpeBbILLaloLLEN
2 kKOm
Hauy
|0—5_5_CNa_CNa 1.2
8bix - Cduan 4 ( . )
Na
roe C,‘f,f,;"” — 30ecb U fanee — 3anporpaMmMMpOBaHHbINA AnManasoH namepeHuin Cna

Mo TOKOBOMY BbIXOAY, MKr/Om3, onpedensieMblii Kak pasHOCTb MeXdy 3HayYeHUsimu
«KOHELU» n «HAYAJ1O» 3anporpaMmmupoBaHHOro agnanasoHa namepeHui Cna N0 TOKOBOMY
BbIXOAY;
Crna' — 3HaueHne «HAYATIO» 3anporpaMM1poBaHHOrO AvanasoHa M3MepeHun
Cna MO TOKOBOMY BbIXOAY, MKr/am3.
1.3.4 MNpegenbl gonyckaemMon OCHOBHOM abCOMOTHOM MOrpeLlHOCTN aHanua3aTopa
npyu mnamepeHnn Cna MO TOKOBOMY BbIXOAY MpWU TemnepaTtype aHanusnpyemomn cpeapl
(25,0 = 0,2) °C wu Temnepatype OKpyxatwowero Bo3gyxa (20 = 5) °C

MKITIMS. .o +1[(0,03 + 0,002 CJ““") + 0,12Cha).
I[1pumedyaHue-—lpegens Jonyckaemon TMNOBOW abCONOTHON NOrPELLHOCTU aHanu-
3atopa npu usmepeHun Cna MO TOKOBOMY BbIXOZY, MKr/AMS........ + [(0,03 + 0,002 Cﬂga") +

0,05Cna).

1.3.5 MNpepnenbl gonyckaeMown A0MNONHUTENBHOM abCoMTHOM NOrPELLHOCTM aHanm-
3aTopa npu mamepeHun Cna, BbI3BaHHOW W3MEHEeHMeM TemnepaTtypbl aHanmanpyemomn
cpenbl B AvanasoHe TemnepaTtypHon komneHcauuun ot nntoc 10 go nntoc 40 °C (norpeLu-
HOCTb TeMnepaTypHOl KOMMNeHcaummn aHanmaartopa), Mkr/ame ............. + (0,06 + 0,24Cna).

IMp umedyaHue-— lNpegenbl 4onyckaeMon SOMOMHUTENBHOW TUNOBOK abComnOTHOM
MOrpeLuHoOCTM aHanuaartopa npy namepeHnn Ca, Bbi3BaHHOM M3MEHEHMEM TeMNepaTypbl aHann3au-
pyeMoi cpefbl B AnanasoHe TemnepaTtypHoi komneHcauun ot nntoc 10 go nntoc 40 °C, mkr/gm3
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.......................................................................................................... + (0,06 + 0,1Cna).
1.3.6 Npegenbl gonyckaeMon JONONHUTENBHOW abCOMOTHOM NOrPEeLLHOCTU aHanm-
3atopa npu namepeHun CNa, BbI3BaHHON M3MEHEHMEM TEMMEPATYPbl OKPYXXaroLero Bo3-
ayxa, Ha kaxable £ 10 °C ot HopmanbHon (20 + 5) °C B npegenax paboyero ananasoHa
TemnepaTyp oT nntoc 5 go nntoc 50 °C, mkr/ams:
— 110 VIHAMKATOPY . .uetenineeneneeeeneeaeeneeeeenee e eneaeeaeneneanenenns + (0,01 + 0,035Cna);

— 110 TOKOBOMY BBIXOMY ...vveevrerenaennnnnnnns +[(0,01 + 0,0025 C,ﬁg“”) + 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
npu n3mepeHun TemnepaTypbl aHanMaMpyemMon cpefbl Npyu TemnepaType OKpyXawoLero
BO3OYXA (20 £ 5) OC, OC ..ottt e e n e eas +0,3.
1.3.9 MNpepgensl gonyckaemon AoONOSTHUTENbHOW abConMTHOM NOrpeLLuHOCTN aHanm-
3aTopa npu M3MepeHun TemnepaTtypsbl, BblI3BAHHOW U3MEHEHNEM TeMnepaTypbl OKpYyXato-
Lero Bo3ayxa, Ha kaxable £ 10 °C ot HopmanbHou (20 + 5) °C B npegenax paboyero gua-
nasoHa Temnepatyp oT Ntoc 5 40 NNC 50 °C, °C i, +0,1.
1.3.10 dnanasoH namepeHuit Cna npeobpasosatens, Mkr/am® ........ ot 0,01 oo 1000.
1.3.11 lNpeaensl Aonyckaemon OCHOBHOM abConoTHOM NOrpeLHocT npeobpasosa-
Tensa npu namepeHnn Cna Npy Temnepatype aHanusmpyemon cpeabl (25,0 £ 0,2) °C u Tem-
nepartype okpyxatoLero Bosayxa (20 £ 5) °C, MKI/AMS. ........ccceeeeenne... 1 (0,003 + 0,025Cna).
1.3.12 lNpeaensbl 4onyckaemMour NorpeLlHoOCT! TemnepaTypHON KOMNeHcauumn npeob-
pasoBatens npu wuamepeHun Cna B gumanasoHe ot nmoc 10 go nmoc 40 °C,
VKT IV e e e e ettt + (0,006 + 0,05Cna).
1.3.13 lNpeaens! gonyckaemMon AoNONTHUTENBHOM abCONKTHOM NOrpeLlHOCTU Npeob-
pasoBaTens npu namepeHun Cna, BbI3BAHHOW M3MEHEHWeM TemnepaTypbl OKpYXatoLiero
BO3ayxa, Ha kaxapble = 10 °C ot HopmanbHown (20 + 5) °C B npegenax paboyero gnanasoHa
TemnepaTtyp oT nnoc 5 00 nNoc 50 °C, MKI/AMS .......c..coevecveeeeeciieeeeee, +(0,0015 + 0,025Cna).
1.3.14 lNpeaenbl gonyckaemMon AONONHUTENBHOM abCONKTHOM NOrPELLHOCTY NPeob-
pasoBaTens npu namepeHun Cna, BbI3BaHHON BAUSIHUEM COMPOTMBIIEHUS B LIEENW HaTpue-
BOro anektpoga v B uenun pH-anektpoaa, Ha kaxable 500 MOm B Anana3oHe n3meHeHus

conpoTuarneHns oT 0 4o 1000 MOM, MKI/OM3 ..........ccoeeevcvveeeeennneen. +(0,00075 + 0,0125Cna).
1.3.15 CtabunbHOCTb NOKasaHu npeobpasoBaTenst npu namepeHunn Cna npu Bpe-
MeHMU HenpepbIBHON paboThbl He MeHee 24 Y He Xyxe,
VKTV L e e e e ettt + (0,003 + 0,025Cna).
1.3.16 Bpemsi nporpeBa npeobpasoBaTtenst U yCTAaHOBNEHUSA TENMOBOro paBHOBE-
(o178 Y 17 S IR 2 (=Y 10 ) 1 (=1 ST 15.
1.3.17 Bpems ycTaHOBNEHUS BbIXOOHbIX CUrHanNoB (nokasaHuin) npeobpasoBaTens,
Lo <Y 010) 1 1= 10.

1.3.18 CocTosiHMe BbIxoaa M3MepeHHoro 3HadeHust Cna 3a npegernbl 3anporpaMmmu-
POBaHHOIO Ananas3oHa M3MEpPEHMI N0 TOKOBOMY Bbixoay Nnbo TemnepaTtypbl 3a npeaensi
AnanasoHa M3MEepPEHUN CONPOBOXAAETCA:

— BKntoveHnem nHgukatopa «NEPEMPY3KA» 1 3BykoBOro curHana;

— cpabaTbiBaHMEM pene neperpysok;

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

1.3.19 CocTosiHMe Bbixoda M3MEPEHHOro 3Ha4YeHUss Cna 3@ HUKHIOK UMM BEPXHIOKD
yCTaBKy COMpOBOXOaeTCs:

— MOsABNEHMEM Ha 9KpaHe O4HOro 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

CocTtaB aHanusartopa npuBegeH B Tabnuue 1.6.
Tabnuya 1.6

MNcnonHenne MAPK-

HanmeHoBaHue

brnok npeobpasoBatenbHbIN (LLMTOBOE MCNOMHEHNE)

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

NcTouHuk nutanua UM-1002

Kabenb coeanHutenbHbin K1002.5

Komnnekt moHTaxHbIX Yacten BP37.03.000

KomnnekT nHctpymeHTta un npuHagnexHocten BP49.05.000
Komnnekt MoHTa)HbIX Yacten BP49.06.000

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

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

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

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

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

1.5 Yempoicmeo u npuHyun pabomabi
1.5.1 OBwme cBeageHna ob aHanusaTope

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

AHanusartop npeacraBnseT cobor AByxXKaHanbHbIM CTaLNMOHAPHbIN N3MEPUTENBbHbIN
npubop, COCTOALLMI N3 CreayLmMX OCHOBHbIX YacTeu:

— 6noka npeobpasoBaTeNlbHOr0 HACTEHHOIO UMK LLMTOBOIO UCNOSTHEHUS;

— rmaponaHenu M-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. HuxHas
(0 nn6o 4 mA) n BepxHas (5 nnbo 20 MA) rpaHuLbl Anana3oHa BbIXOOHOMO 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 JaTtyvka TemnepaTypbl noaa-
I0TCS Ha MU3MepuTernbHbIN NpeobpasoBaTenb, COCTOAWMM U3 Broka ycunutena n 6noka
npeobpasoBartenbHoro. B 6noke ycunutens curHanbl yCUnuearoTca 1 npeobpasyotcsa B
undpoByto hopMy 1 Yepes kabernb NocTynatT Ha Bxod 6roka npeobpasoBaTenbHOrO.

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

1.5.3 CocTaBHble YacTu aHanm3aTopa
1.5.3.1 briok npeoBpasoBaTerbHbIN

Bnok npeobpasoBaTtenbHbI Npon3BoauT NpeobpasoBaHMe CUrHanoB OT 3NeKTPoa-
HOW CUCTEMbI, UHOMKALMIO pe3yrnbTaToOB U3MEPEHMI HA 3KpaHe MHAuKaTopa, npeobpaso-
BaHWe pe3ynbTaToB U3MEPEHUIN B BbIXOAHOW TOK, yNpaBfeHne «CyXnMm» KOHTakTamu pene
n 0dMeH nHgopmauuen no nHtepdency RS-485.

Bnok npeobpa3oBaTenbHbIV OCYLLECTBNAET OTOOpaxeHne pedynbTaTtoB M3MepeHnii
C paspeLuaroLlen cnocobHOCTbIO B COOTBETCTBUM C Tabnuuen 1.7.

MNMutaHne 6noka npeobpasoBaTenlbHOrO OCYLLECTBRSETCA OT CETU MEepPeMEHHOro
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 N3MepeHun MHANKaLUK CNocobHOCTb
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 npeobpasoBaTtenbHOro (Ha npumepe WUTOBOrO UCNONTHEHNS)
nokasaH Ha pucyHkax 1.2 n 1.3.

Ha nepegHen naHenn 6rnoka npeobpasoBaTefibHOro pacnosioXKeHbl:

— 9KpaH uHAuKaTopa, NpefHasHaYeHHbIN ANS UHOUKAUUN U3MEPEHHbIX 3HaYeHUn
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», «P AN nepeaBXeHUs N0 CTPOKaAM MEHIO B PEXMME KOHTPOMA M
N3MEHEHNA NapamMeTpoB 1 AN UBMEHEHNA NapaMeTpoOB HACTPOMKMY;

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

_ Kknonka « MEHIO

BBO[,
HWS NapamMeTpoB) U NOATBEPXAEHUS BbIOPaHHbIX NPU NPOrpaMMUpOBaHUM BENNYMH U pe-
Xumos paboThl;

- nepekntoyaTtens «CETb» ons BKIOYEHMS U BbIKNIOYEHNA NnTaHusA 6rioka npeob-
pas3oBaTesibHOro;

- cBeToBou nHaukaTop «CETby, 3eneHoro useTa, 4ns MHAnKauum BKITKOYEHUS NK-
TaHna 6noka npeobpasoBaTenbHOrO;

- cBetoBou nugukatop «MEPEMPY3KA», kpacHoro useTta, ang MHAMKauum cocro-
SAHWSA Neperpyskun 3anporpammMmpoBaHHbIX AMana3oHOB U3MEPEHUIN UK BbIXOA4A U3MEpPEH-
HOro 3HayYeHnsa TemnepaTtypbl 3a Npegensl gMana3oHa.

Ha 3agHein naHenu 6noka npeobpa3oBaTenbHOro LWMTOBOro UCMOSTHEHNS B COOTBET-
cTBMM C pucyHkom 1.3 (Ha npumepe aHanmusatopa mncnonHenmss MAPK-1002) n Ha HWxHeNn
naHenu 6noka npeobpasoBaTesibHOr0O HACTEHHOIO UCMOSTIHEHUS B COOTBETCTBUMU C PUCYH-
kom 1.4 (Ha npumepe aHanu3aTtopa ncnonHeHna MAPK-1002/1) pacnonoXeHsbl:

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

- pa3bem «TOKOBbIU BbIXOO, CUTHANU3ALUA, RS-485» Ans noaxmioyeHuns
aHanusaTopa K BHELUHEMY YCTPOWCTBY;

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

- Knemma «
BaTeslbHOMY;

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

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

BHewHun Bug rugponanenu M-1002T nokasaH — Ha pucyHke 1.5.
'mopaenuyeckasa cxema rugponaHenu M-1002T npu npoBeaeHUN N3MepeHui no-
KasaHa Ha pucyHke 1.6.
AHanuampyemas cpefa (BOAHbIN pacTBop) OT Npo60oTOopHMKA NOCTYNaeT B S4ENKY
NPOTOYHYH, COCTOSILLYIO U3:
a) ctabunuaaTtopa NoToka, NpeaHasHa4YeHHoro Ansi:
- cTabvnmnsaumm noToka 1 yganeHust n3bbITOYHOIo KONMYeCcTBa aHanmampyemom
cpeabl (BOAHOro pacteopa);
— MeXaHMYeCKOM OYMCTKN aHanM3npyemMoro pacteopa;
6) cMecuTenbHOM SSYenkun, npeaHasHavYeHHoON Ans:
— HacblLWeHNa aHannanpyemon cpeabl (BOAHOMo pacTeopa) napamu nogilenadm-
BalOLLEro peareHTa;
- pasmelleHns gaTymka Temnepartypsbl;
B) MU3MEPUTENBHOM SAYEnKKn, NnpeaHasHavYeHHON Ons:
- pasmMelleHus HaTpMeBoro anekTpoaa n pH-anekTpoaa;
- NpoBeaeHUs USMEPEHNN;
- MHOMKaUuKM pacxoja aHanuampyemoun cpefpbl (BOAHOro pacTtsopa) B U3Mepu-
TESNIbHOM AYeiKe.
Mapbl noawenaynBaoLero peareHTa NogalTCs B CMECUTENbHYIO S4Yelrky aAns no-
BblLLeHNs pH aHanuanpyemoro pacreopa.
PerynupoBaHue ypoBHA O03MPOBaHWA NoALlenavmBalollero peareHta npou3Bo-
ANTCSA C NOMOLLBIO YCTPONCTBA aBTOMATUYECKOro JO3UPOBAHUS, COCTOALLEIO U3:
— komnpeccopa K-1002T;
— 6Bnoka aBTomaTu4deckoro gosmposanna 6A-1002T;
— paTtydmka nposogumocTtun [I1-1002.



Komnpeccop
K-1002T

Briok aBTOMaTMYeckoro
[031POBaHMS
BAI-1002T

JaTtymk
Temneparypbl

pH-anekTpoa

HaTpueBbin
anekTpoa

Ayenka npoToyHasa

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
(crusHas)

EmkocTb
KOHTPONbHOro pacteopa

NHaukaTop

pacxoda

PucyHok 1.5 - udponaHens T1-1002T
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AHanunaupyemas cpefa 6
(BOOHLIN pacTBOp) 7 8 9 10
| o oo
A2 A3
1 2 3 4 e O B 8
i <% !
— : | | !
| | |

Bttt itbat bttt

YcnoBHble 0603Ha4YeH s :

A1 — auyerka npoToyHas; A2 — cmecuTenbHaa a4einka;

A3 — nameputenbHasa s4enka;

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

4 —xuknep; 5 — cocya Ansa noaLlenaymBaroLLero peareHTa (ammuaka, Aun3onponu-
namuHa nubo anatunamMmuHa);

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

8 — patuuk nposoamnmocTtn [11-1002; 9 — HaTpmeBbIN 3NEKTPOA;

10 — pH-anekTpoa; 11 — nHgmMkaTop pacxoaa.

PucyHok 1.6

BHewHunn Bug 6noka ycunutensa nokasaH Ha pucyHke 1.7.

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

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

— 9KpaH nHaunKaTopa;

— KHOMKW ynpaBneHus;

— CBETOBbl€ NHOUKATOPLI;

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

Ha HwxHen noBepxHocTn BA[Ll B cooTBeTCTBMM C pUCyHKOM 1.86 pacnonoxeHbl
pasbeMbl ANA NOAKITHOYEHUS:

— komnpeccopa K-1002T,;

— OBnoka ycunutens;

— partyuka nposogumocTum [1-1002;

— uctovHuka nutaxus M-1002.
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Pasbem nutaHusa u
nepegavn gaHHbIX

Pasbem ans

/a Kabene nogkniouenus
Kb
Pasbem onopHoro AL
anekTpoaa
Pasbem Pasbem MNpoBoAa
HaTpWeBoro pH-anekTpoaa 3a3eMrneHus
anekTpoaa

JaTtuumk
TemnepaTypbl

PucyHok 1.7 — Brniok ycunumens
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OkpaH
nHankaTopa

Kntou-
BblKItouaTeNb KHonku
ynpaBneHus

a — lNepedHsis naHersnb

Pasbem
(surka PCI10TB) Pasbem \
ANA NOAKMIOYEHNA  nnga nogknioYeHns Pa3zbeM
komnpeccopa 6noka ycunutens Pazbem
patanka nposopuoca (272 PCT4TE)
ANS NOAKITIOYEHNS
Ar-1002 IAM-1002
6 — Bud cHusy

PucyHok 1.8 — bniok asmomamuyeckozao 0o3uposaHusi bAL
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BALl npon3BOoaUT MHAMKALMIO 3HAYEHUST YCTaBKM PEryNIMPOBaHNS B YCNOBHbIX eau-
HULax.
HasHauyeHune kHonok BA[]l cooTBeTcTBYET Tabnuue 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
WHavkauun paboTbl HarpesaTtens,
«HAIPEB» YCTaHOBNEHHOrO B COCyae C

noALwenaynBaoLLM peareHToOM

NHankaums HegonycTMMOro CHUXKEHUS

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

1.5.3.3 WcToyHuk nutaHus UM-1002

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

CeTeBoe nuTaHue Lens [GWG| +U )
~220B,50 Iy Kont. |31 4] 2| 1 o o
A A 43
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 UM-1002

PucyHok 1.9 — Cxema coeduHeHul ucmoyHuka numaxusi UM-1002

BHewHnn Bug nctodnunka nutanunsa MM-1002 nokasaH Ha pucyHke 1.10.

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

Pa3sbem
(poseTka PC4TB)
ansa nogknoyeHns kK BA

PucyHok 1.10 — BHewHul sud ucmoyHuka numaHus HlM-1002

Kabenb ceTeBou:

S 11171 b= = Lo 1= P 1,5;
— KOTMYECTBO XU Y HOMUHATBHOE CEUYEHUNE, MM? ....ooeeeeeeeeeeeeeeeeeee e 3x0,75;
— MNPEOETIBHBIM TOK, A ottt ettt et et r e e e e e nearaeaaaaeaaaas 10;
— HOMMWHanbHOE HanpsXeHue NepemMeHHOro ToKa, B ... ... 220.
MpoBog coeanHUTENBHbIN:

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

— KOJIM4EeCTBO XUl 1 HOMUHalIbHOE ce4YeHune, MM? e 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 npeobpa3oBaTenbHOro HAHECEHO:

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

1.6.2.2 Ha 3agHen naHenu 6noka npeobpasoBaTenbHOIo LMTOBOrO UCMNONHEHNUS U
Ha HWKHEW NOBEPXHOCTW Groka npeobpa3oBaTenbHOr0 HAaCTEHHOIO UCMOSHEHWST YKpen-
neHa Tabnuyka, Ha KOTOPOW HAHECEHbI:

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

3HaK yTBEpPXOEeHUs TUNa;
HavMMeHoBaHWe ¥ YCNoBHoe 0603HaYeHe aHann3aTopa;

3aBOJCKOM HOMEp aHanu3aTopa 1 rog Bbinycka;

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

HOMMHAnNbHOE 3HAYEHME HaNPSPKEHNS ANEKTPUYECKOTO NUTaHUS;

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

PEMEHHOIO TOKA,

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

1.6.2.3 Ha 6okoBon noBepxHOCTM Bnoka npeobpasoBaTesibHOro LWMTOBOrO UCMOf-
HEHUS1 N Ha HUXXHEN NOBEPXHOCTU Brioka npeobpasoBaTenbHOr0 HACTEHHOMO UCMNOSTHEHMS
yKpenneHa rapaHtunHasa 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;

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

1.6.3.2 Ha nepegHen naHenun 6noka aBToMaTtn4eckoro aosnposanus (ganee bA)
HaHEeCEeHbI:

TOBapHbI 3HAK U1 HAMMEHOBaHWE NPeANpPUATUSA-U3rOTOBUTENS;
HanmeHoBaHue BA[;
MapKMpOBKa, yKka3sbiBaroLwast QyHKUMOHANbHOE Ha3Ha4YeHne pa3beMOB.

1.6.3.3 Ha kopnyce BALl ykpenneHa Tabnuyka, 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 6roka yeunurens;
MapKUpOBKa, YkasbliBatowas yHKLUMOHaNbHOEe Ha3Ha4YeHe pasbeMOB.

1.6.3.5 Ha HuxHel noBepxHOCTM Bnoka ycunutensa HaHeceH CUMBON « @ », 060-
3HavalLWwmn BUHT 3aLLMTHOrO 3a3eMneHuns.
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1.6.3.6 Ha kopnyce ncroyHuka nutanunsa UM-1002 ykpenneHa tabnuyka, Ha KOTOpow
HaHeCeHb!:

— TOBapHbIW 3HAK U HAMMEHOBaHWe NpPeanpUATUS-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 yKpensneHbl Tabnuykn, Ha KOTOPbIX HAHECEHDI:

— MapKMpOBKa, yKasbiBatoLlas (PyHKLUMOHANbHOE Ha3HavyeHne LWTyLepos;

— MecCTa YCTaHOBKW 9MneKTpoaoB.

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

— 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, coagepallasi Haume-
HOBaHue 1 0603HayYeHVe aHanu3aTopa, AaTy yNnakoBKW, TOBapHbIV 3HaK, TernedoHbl, agpec
N HaMMeHoBaHWe NpeanpuUATUA-U3roTOBUTENS.

1.6.4.2 Ha TpaHcnopTHoOM Tape (KOpobke) HaHeCeHbl MaHUNYIAUWOHHbIE 3HaKMW:
«Xpynkoe. OctopoxHo», «bepeyub oT Bnarny», «Bepx» n «[lMpegensl TemnepaTtypbl» No
FOCT 14192-96.

1.7 Ynakoeka

1.7.1 YnakoBka obecnevnBaeT COXpaHAEMOCTb aHanM3artopa npu TpaHCcnopTupoBa-
HUWN N XPaHEHWN.

1.7.2 o 3awmTe aHanmsaTopa OT KnNnMaTU4YecKnx (pakTopoB BHELLUHEW cpeabl yna-
KoBka umeert kateroputo KY-1 no NrOCT 23170-78.

1.7.3 YnakoBka cootBeTcTBYeET TpeboBaHuam MOCT 9.014-78 onsa rpynnbl nagenun lll:

— BapuWaHT BPEMEHHOW NPOTUBOKOPPO3NOHHON 3awwmnTbl B3-0;

— BapuaHT BHYTPEHHEN ynakoBkn BY-4.

1.7.4 B oTAenbHble NOMMITUNEHOBLIE NakeTbl YKNaablBalOTCS:

— 6nok npeobpasoBaTenbHbIN;

— rmgponaHens;

— WCTOYHUK nuTaHusa UIM-1002;

— KOMIMMEKTbI 3arnacHbIX YacTewu;

— KOMMAEKTbl MOHTaXHbIX YacTew;

— KOMMAEKTbl MHCTPYMEHTA U NPUHAANEXHOCTEN;

— PYKOBOACTBO MO 3KCMyaTauum, nacnopT 1 ynakoBovyHasi BE4OMOCTb.
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1.7.5 YnakoBka kabensi coegnHutensHoro K1002.5 cooTteeTcTByeT TpeboBaHUAM
FOCT 18690-2012.

1.7.6 CocTaBHble YacT aHanu3aTopa yKnaabiBalTCA B KAPTOHHYK KOPOBKy € no-
crniegyroLen ee 3aknenkon NoNMMepPHON NNMKON NEHTON. AnekTpoabl B cOope C KpbilKamm
BP49.02.204, wanbamn BP43.02.003 n konbuamun BP43.02.004 yknagbiBatoTCsl B KAPTOH-
Hble KOPOOKN NPON3BOAMTENS SNEKTPOAOB.

1.7.7 CBobogHOE nNPOCTPaHCTBO B KOpPOOKe 3anosiHaeTcd amMopTU3auUoOHHbIM
MaTepuarnom.

1.7.8 Cpok coxpaHsieMocTu .o
aHanusaTopa.

1.7.9 MNepeynakoBbiBaHWEe aHanuM3aTopa NPOBOAUTLCS B Criydae obHapyxeHust ae-
heKTOB ynakoBKM Npyv OCMOTPax B NPOLECCe XPaHEHNS UK NO NCTEYEHUM CPOKa COXPaHsi-
eMOCTN O0 nepeynakoBbIBaHUS.

1.7.10 Mo cornacoBaHu1io C 3aKa34nKOM AOoMnycKaeTcs NPUMEHATb ApYyrMe BUAbl KOH-
cepBaLuM 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 Konnye- HasHauyeHune
cpeacTea XapaKTepUCTUKN CTBO, LUT.
TepmomeTp [nana3oH namepeHunmn [NpurotoBneHune
naboparopHbIi oT muHyc 50 go nntoc 300 °C. 1 KOHTPONbHbIX
3MeKTPOHHbIN J1T-300 MorpelHocTb n3MepeHui pacTBOpOB
1 0,05 °C.
Becbl nabopatopHble [nanasoH B3BeLLUMBaHWNS
3nekTpoHHble B1502 ot 0,5 00 1500 . 1
MorpelHOCTb B3BELLMBAHMSA
He 6onee + 30 mr
Tepmocrar [dnanasoH perynnpoBaHus
XWOKOCTHbIN Temnepartypsl oT nntoc 10
TX-TC-01/26 no nntoc 100 °C. 1
MorpelwHoCTb NogaepXaHus
Temnepartypbl He 6onee + 0,1 °C.
MepHas konba FOCT 1770-74 1000 cm® MpuroToBneHune
3
2-1000-2 KOHTPOMbHbIX
MepHas konba FOCT 1770-74 1000 cm?, class B 1 pacTBopoB
nnacrmaccosas
MNunetka 2-1-2-1 FOCT 29227-91 1 cm?®, 1
norpeluHoctsb + 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, MpagyvpoBka
Ong NpUroToBrieHNs pH 1,65; 9,18. pH-anekTpona
06pa3uoBbIX
BydepHbIX pacTBOpOB a
2-ro paspsga
Ha o6bem 1000 cm®
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[NpodomkeHue mabnuubl 1.10

HanmeHoBaHune TexHn4yeckme Konunue- HasHauyeHue
cpedcTea XapaKTEPUCTUKM CTBO, LUT.
HaTtpun xnopucTbin FOCT 4233-77, X.M. - 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 - KOHTPOIbHbIX pac-
TBOPOB

NMpumeyaH ue— [lonyckaetcs NpUMEHeHNe APYrMx CPeacTB U3MEPEHUI, MMEIOLLNX
aHanornyHble Unu ny4yume XxapakTepuUcTUKN.

2 NCMNOJIb3OBAHUE MO HASHAYEHUIO

2.1 dkcnnyamayuoHHbIe o2paHU4YeHUst

2.1.1 Cobntogatb paboune ycrnosus akcnnyatauum n TpeboBaHms K aHanmampyemMmom
cpege.

2.1.2 Obeperatb OT yaapoB Orok npeobpasoBaTenbHbIN, 3NEKTPoabl U rmgpona-
Henu, Tak Kak B UX KOHCTPYKLMW UCMNONb30BaHbl XpPYNkne matepunanol.

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-
LLMX PTOPMCTOBOAOPOAHYIO KMUCMOTY UMW ee CoNnu 1 BellecTBa, obpasyrolme ocagkm u
NSEHKM Ha NOBEPXHOCTU ANEKTPOAOB, a TakKe aKCnnyaTauusa n xpaHeHue 3NeKTpoaoB, He-
3aMNOJSTHEHHbIX 3NEKTPOSIUTOM.

BHUMAHUE: HE OOMYCKATb 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 npeobpasoBaTenbHbIA AOMKEH OblTb YCTAHOBIEH B MECTE, HE 3aTPYyaHS-
HOLLIEM OTKIKOYEHME €ro OT CETU NUTAHUS.

2.2.2 K paboTte ¢ aHanu3aTopoM fonyckaeTcsl NnepcoHarn, M3yumBLUNIKA PyKOBOACTBO
Nno 3Kcnryatauum n gencreyowme mepbl 6e3onacHoCcT npy pabote ¢ XMMUYECKMMN pac-
TBOpaMU, a TaKkkKe MMerLmnI 4onyck kK paboTte ¢ anekTpoyctaHoBkamu o 1000 B.

BHUMAHUE: 3AMNPELWLAETCA paboTa ¢ aHanu3aTopoM npu CHATbIX KpbIlKax
Kopnyca 6noka npeobpasoBaTenibHOro u uctouHuka nutauusa UMN-1002, a Takke npwm
OTCYTCTBUM 3a3eMneHust 6r1oka npeobpasoBaTesnibHOro U rugponaHenu!
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2.2.3 DneKkTpuyeckme Lenu, ocyLecTBASOLWNE BHELLHME NOOKITIOYEHME K pa3bemy
«TOKOBbIU BbIXO, CUTHANU3ALUA, RS-485», 4OMmKHbI BbiTb BbINOMHEHb! 3KPaHU-
poBaHHbIM Kabenem nNnMbo nNpoBogamMu, PacnosioXKeHHbIMU B NMPOBOASALLMX KabenbHbIX Ke-
nobax unun B kabeneroHax.

2.2.4 lNpwu paboTe aHanmM3aTopa B KA4YEeCTBE peareHTOB UCMONb3yeTcsl ANN30oNpPonu-
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 NPOTOYHOWM) BbIAENEHNE peareHTa B BO34yX paboyen 30Hbl OTCyT-
CTBYeT.

2.2.5 3anonHeHne cocyaa noflienadmBarolLnmM peareHTOM NpPon3BOANTb B BbITSXK-
HOM WKady. MNpun aToM crieayeT NPUMEHATb Mepbl NPEAOCTOPOXHOCTU U MHOMBUAYATTbHbIE
cpencTBa 3awmThl Npu paboTe ¢ eAKMMU NTIErKOBOCMIaMEHSIOLLMMUCS XUOKOCTSMN B COOT-
BETCTBUM C TUNOBbLIMM OTpacneBbiMM HOpMamu. He pgonyckaTb nonagaHue peareHTa
BHYTPb OpraHuM3ma, Ha KOXy 1 B rnasa.

2.2.6 lNomellenne, rae HaxoauTcsa paboTarowas rmgponaHens, AOMKHO ObiTb 060-
pyaoBaHO HeNpepbIBHO AENCTBYOLWEN NPUTOYHO-BbLITSXXHOW BEHTUSSLINEN.

2.3 lModzomoeka aHanuzamopa Kk pabome
2.3.1 Nony4eHne aHanunsaTopa

Mpw nonyyYeHun aHanusaTopa criedyeT BCKPbITb YNakoBKY, MPOBEPUTb KOMIMIEKT-
HOCTb M y6eauTbCs B COXPAHHOCTU YNakoBaHHbIX U3Oenui.

Mocne npebbiBaHMA aHanM3aTopa Ha XONo4HOM BO3ayxe HeEOOX04MMO BblaepKaTb
€ro nNpu KOMHaTHON TemnepaType He MeHee 2 4, Nocre Yero MOXHO NPUCTYNUTb K Noaro-
TOBKe aHanusaTopa k paboTe.

2.3.2 NogrotoBka 6noka npeobpasoBaTesfibHOro
2.3.2.1 YcraHoBka bnoka npeobpa3oBaTenbHOro

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

PacnonoxeHnue n pasmep oTBepcTMin ANs KpenneHus 6noka npeobpasoBaTenbHOro
LLIMTOBOrO MCMOSHEHNS B LUNTE — B COOTBETCTBUM C PUCYHKOM 2.1.

Bnok npeobGpasoBaTenbHbIi aHanu3aTopa LUMTOBOIO MCMOSIHEHUSI YCTAHOBUTbL C
BHYTPEHHEN CTOPOHbI WuTa. Haknagky, BXOAsiLyl B KOMMIEKT MOHTaXHbIX YacTen
BP49.06.000, yctaHOBUTL C NMLEBOW CTOPOHbI LLUTA 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

Bnok npeobpa3oBaTtenbHbIi
LLIUTOBOrO UCMOMHEHMS

~~Tanka M5

M5x8 LLIMT c oTBEpPCTUSIMM

Onda KpenneHna

Haknapgka

PucyHok 2.2 — YcmaHoeka 6r1oka rnpeobpa3sogamesibHo20 WUMmoeoao UCMHOMHeHUSs
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[nsa kpenneHus 6noka npeobpaszoBaTenbHOro Ha wuTe (TONWWHOM 40 3 MM) MOXHO
BOCMonb3oBaTbcs BUHTaMuU M5x8 ¢ rankamn, BXOOALWMMN B KOMMMNEKT MOHTa)KHbIX 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 0551 KpernneHusi
6r10ka npeobpazosameribHO20 HACMEHHO20 UCIMOJTHeHUS

KoHcTpykuma 6Grnoka npeobpas3oBaTenibHOrO HAaCTEHHOro MCMOSHEHMS MNO3BOMSET
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 3a3eMreHms.

MoaBecTtn ceTeBoe NuTaHue (B 3aBUCUMOCTM OT UCMNOSTHEHUS aHanu3aTopa):

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

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

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

2.3.2.2 BHelwHMe nogkrntoyeHus 6noka npeobpasoBaTenbHOro

BHUMAHMUE: MoagknioyeHne BHELWHUX YCTPOUCTB K GIOKy npeobpasoBaTtenb-
HOMY NPOU3BOAUTL NPU OTKITHOYEHHOM NMUTAHUU BHELWHUX YCTPOUCTB MU Bnoka npe-
ob6pasoBaTenbHoro!

BHewHne nogkntoyeHus k 6noky npeobpasoBaTenibHOMY NPOU3BOAATCS K pasbemy
«TOKOBbIW BbIXOd, CUTHAJIU3ALIUA, RS-485» c ucnonb3oBaHvem posetkn PC19TB
C KOXXYXOM, BXOASLLEN B KOMMNMEKT MOHTaxHbIX Yacten BP37.03.000.
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[nsa BHelwwHero nogknoyveHns K 6noky npeobpasoBaTeribHOMY cnegyer:

— CHATb MNaCTMACCOBYIO 3arnyLKy ¢ pasbema « TOKOBbIA 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.

Koy pasbe
(nokasaH ycrnoBHO)

76 5 4
12 11 10 9 8

16 15 14 13
19 18 17

PoseTka

PC19TB
KoHTakThbl

Koxyx

["anka

6 — Bud co cmopoHbI nauku
KOHMaxkmos

a — KoHecmpykyusi posemku

PucyHok 2.4 — Pozemka PC19TB ¢ Koxyxom

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

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

Ru

—

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

BHUMAHMUE: ina doopMMpoBaHUA BbIXOAHOTO CUrHana — TOKOBOro BbIXOAQ,
NoAKIoYeHne BHELUHero MCTOYHMKA NMUTaHMA K KOHTakTtam pasbema «TOKOBbIU
BbiXOoA4, CUTHAIMU3ALIUA, RS-485» HE TPEBYETCA n HEQOMYCTUMO!

B aunanasoHe ot 4 go 20 MA BHewHss 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 3HayeHune Homepa KOHTaKTOB,
napameTp KOHTpONMpyemoro po3seTkn PC19TB,
napameTpa MeXxay KOTopbIMY 3a-
MbIKaeTcs uenb
M3mepeHHoe 3HaveHne A BbIX0O 3a npegenol
Cna, MKr/am?® 3anporpaMMupoBaHHOro ana-
nasoHa nsmepeHun
N3amepeHHoe 3Ha4yeHne pNa
1 =
M3mepeHHoe 3HaveHne 2 |
30C, mB
MN3mepeHHoe 3HayeHne
Temnepatypsbl, °C
MN3mepeHHoe 3HayeHne B BbIXOA 3a npegensl
Cna, MKr/am® 3anporpaMmMMpOBaHHOro ana-
M3mepeHHoe 3HadyeHre pNa nasoHa namepeHum 3 |
M3mepeHHoe 3HaveHne |
3AC, MB 4
N3mepeHHoe 3HayeHne
TemnepaTtypsl, °C
N3mepeHHoe 3HayeHne A MEHee 3Ha4YeHus YyCTaBKu
Cna, MKr/gm® MIN 7~ :l
8
M3mepeHHoe 3HaveHne pNa 0onee 3Ha4YeHUs ycTaBKK
MAX 12 |- N
13
M3mepeHHoe 3HaveHne B MeHee 3Ha4YeHNs yCTaBKn
Cna, MKr/gm® MIN 16 |~ |
17
M3mepeHHoe 3HaveHne Gonee 3Ha4YeHns ycTaBKu 18 |-
pNa MAX |
19




35

M3meHeHne napameTpoB yCTaBOK NPOM3BOAUTCSH B COOTBETCTBMM C M. 2.6.3.
MakcumarbHbIi KOMMYTUPYeMbIn ToK 150 MA nNpy NOCTOAHHOM UMW NEPEMEHHOM
HanpsxkeHun 36 B.

2.3.2.3 TNoaKmnioyeHne BHELWHNX YCTPOCTB K 650Ky npeobpasoBaTenbHOMY € UCNonb3oBaHneM Grioka
knemm BP51.04.000

Bbnok knemm BP51.04.000, nocTtaBnsiemMbin No OTAENbHOW 3asdBKe, NpeacTaBieH Ha
PUCYHKe 2.6.

MoakntoueHne 6noka Knemm ocyLLecTBAsieTCs ¢ noMoLubto po3eTkn PC19TB k pasb-
emy «TOKOBbI/ BbIXOA, CUTHANU3ALUA, RS-485» 6r10ka npeobpa3oBaTernbHoro.

[MoAaKNoYEeHNA BHELLHMX YCTPOMCTB K 60Ky KneMm Npons3BoAnTb B COOTBETCTBUM C
aTukeTkon BP51.04.0003T.

Kpbliwka Kabenb

3arnywka
4 wr.

KabenbHbii BBOg MGB12
4 wr. Posetka PC19TB

PucyHok 2.6 — briok knemm BP51.04.000

2.3.3 NogrotoBka rugponaHenu
2.3.3.1 YcTaHoBka rugponaHenu

YcTtaHoBUTL rugponaHerns B ygobHoM mecTte B6nn3n npobooTbopHuka.

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

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

HMeMm He meHee 0,75 MM?, NOAKNI0YaEMbIM K 3aXKUMY « @ ».
CoegunHntb 6nok ycunutensa ¢ 6nokom npeobpasoBaTenibHbIM Kabenem coegnHu-
TenbHbiM K1002.5, BXoAsLWwmMM B KOMMNEKT noctaBkn, nnbdo kabenem K1002.L.
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380

BepTukanbHas
NOBEPXHOCTb

PucyHok 2.7 — PacrnionoxeHue u pasmep omeepcmuli 05151 KpenmneHus 2udpornaHenu

2.3.3.2 MNoarotoBka aNeKTPOA0B

[MoAroToBKy K yCTAaHOBKE 9M1EKTPOLOB NPOM3BOANTL B COOTBETCTBUM C PUCYHKOM 2.8.

[na atoro:

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

— YCTaHOBUTb A5 KaXXA0ro 3feKTpoaa pacCTosHNE OT HUXKHErO Kpasi anekTpoaa oo
konbua BP43.02.004 npmbnuantensHo paBHbiM 30 MMm;

— un3BneYb Kpblwkn BP49.02.203-02 13 s4enkn NpoTOYHON.

I1pumedyaHue—PekomeHayetcs coxpaHnTb Kpblwkn BP49.02.203-02 ons nocneayto-
LLIero UCnosib30BaHms Npu XpaHeHn N TpaHCNopTUPOBaHMM aHanmsaTopa.
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dnekTpoa

Kpblwka
BP49.02.204

LLanba

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

PucyHok 2.8 — [NoO2omoeka K ycmaHo8Ke arieKmpodos

YCTaHOBUTb 3MeKTpoLbl B SAYEMKY MPOTOYHYHD B COOTBETCTBUM C PUCYHKOM 2.9
N 3aTaHYTb Kpbiwkn BP49.02.204 ¢ nomolubto kntova BP49.02.971, BxoasLero B KOMMMAEKT
NnocTaBKW.

H-anekTpo,
p poA_____ <

HaTpueBbin
anekTpoa —

KpbiLwka
BP49.02.204 Kritoy

BP49.02.971

HAyenka
npoToYHas

PucyHok 2.9 — PacrionoxeHue Hampuegozo u pH-anekmpodos
8 s4elike npomoyYHouU (MecmHbil 8ud)

MoagcoeauHUTb pas3beM HaTpueBOoro anekTpoga kK pasbemy «JIEKTPOA pNa»
6noka ycunutens, pasbem pH-anekTpoaa — k pasbemy «JIEKTPO[L pH» B cooTBeTCTBUM
C pucyHkom 2.10.
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MeTannuyeckue 4yacTu pa3beMOB 3aKpbITb 3alMTHbIMU BTynkamu BP49.02.002.

BY-1002 snoka\
Briok

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

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

[Mocne ycTaHOBKM HATPMEBOro U pH-3neKkTpoaoB B SAYErKY MPOTOYHY0 ee HeobXxo-
ANMO cpa3sy e 3anonHUTb aHanuanpyemon cpefon. [ns atoro HeobxogMmo:

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

0) obecneynTb CBOBOAHbLIN CANB aHaANU3MpyeMoun cpefbl U3 rmaponaHenu;

B) OTKPbITb 3aXMM 1 1 NOAaTb aHanNM3Mpyemyro cpefy B S4eriKy NpoTOYHYHO rMapo-
naHenu;

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



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
pacxoaa

PucyHok 2.11 — 3anonHeHue eudponaHenu [T1-1002T aHanu3upyemou cpedol

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

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

6) 3anMTb B EMKOCTb KOHTPONBHOIO pacTBopa AUCTUNNIMPOBaHHYIO BOAY;

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

) 3aKpblTb 3aXMM 1 nocne nosiBNEHUs AUCTUNIMPOBAHHOM BOAbl B MHAMKaTOpe
pacxoga rugponaHenu



3axum 2

Saxum 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 eudponaHesnu [T1-1002T ducmunnupogaHHoU 80dou

BHUMAHMUE: MNMpwu 3anonHeHUn NPOTOYHOWN A4YEeNKN AUCTUNIIMPOBAHHON BOAOM
UCKNIOYUTb NEPENOJIHEHUE nHaukaTopa pacxoaa, obecneymB cBOOOAHbIN CNUB
BOoAbI!
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2.3.3.3 3anuBka nofLLenavmBaroLLEro peareHTa B CoCyn

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

Harpesatenb Tpy6ka
C KOnnakom M3oNAUNOHHbIM TD0425
Kabenb

Kpbliwwka

Cocyg on4a
noJluenaymBaroLLEero peareHta
(BB-1-1000)

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

— OTBEpPHYTb KpbilWy OT rOpSfiOBMHbLI COcyaa AN noAlienadmBalollero peareHTa,
yaepxuBaga HarpeBaTesb OT BpaLleHus;

— W3BfeYb HarpesaTenb;

— W3BrieYb COCyA AN1A NoALlenadnBaroLLlero peareHta n3 gepxarens;

— MOMECTUTb COCY[ B BbITSXKHOW LUKad;

— 3anornHuTb Cocya NoALlenayvBatoLLmMm peareHTom B konuyectee 1 oM. B cnyyae
NPUMEHEHNA B KadyecTBe peareHTa ammuaka BogHoro TOCT 24147-80, oc. 4. 23-5, npu
HeobxogMMocTK (Npu TemnepaType okpyxatwLiero Bo3ayxa Bbiwe 30 °C) pas3baBuTb ero
BOBOE OUCTUNNMPOBAHHOW BOOOM;

NMPEOOCTEPEXEHUE: HE JOMYCKATb nonapgaHue noglwenadyvBaloLlero pe-
areHTa Ha OKpalleHHble NOBepXHOCTU y3noB ruaponaHenu, bALl n 6noka npeobpa-
30BaTesibHOro BO n3bexaHue nx noBpexaeHus!

— YCTaHOBUTb COCYyA C noAaLlenavnsarollinm peareHToM B AepxaTtesb rnaponaHernu;
— YCTaHOBUTb HarpeBaTeslb B COCya N 3aBEPHYTb KPbILLKY.
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2.3.4 lMNMopgroTtoBka ncrtovHmka nutanmsa NM-1002

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

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

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

MNopBectn ceteBoe nutaHue (~ 220 B, 50 '4) ¢ NOMOLLBIO NOAKMIOYEHNSA BUITKN UC-
ToyHuka nutaHma UM-1002 k wtencenbHOM po3eTKe C 3a3eMNAILLMM 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 MNoaroToBka yCTpoOMCTBa 4O3MPOBaHNS peareHTa

Bkntountb BA[l, HaxaB KHOMKY « ».

[MpoBepuTb 3Ha4YeHue yctaBkn. [Ina atoro HaxaTb KHomnky «PEXXUM», yoepxmnBas
ee He MeHee 1 c. Ha akpaHe nHgukaTtopa BA[] nosBUTCA 3HaYeHWe yCTaBKu perynmpoBaHns
B YCMOBHbIX €QMHU1LaxX.

PekomeHayemas yctaBka — B COOTBETCTBMM C Tabnuuen 2.3.

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

MeTponornyeckme xapakTepucTukM aHanuaaTopa, npueeneHHble B n. 1.3, obecne-
YMBaKOTCS NPU NCNOSTb30BaHUM B KAYeCTBE NoALlenadymBaloLLero peareHTa gumsonponuna-
MUHa Unu guatnnamuHa npu yctaske perynupoanus 500 eq. C uenbio 3KOHOMUKM noaLLe-
rflayMBaloLLLErO peareHTa BO3MOXHO CHUXEHME YCTaBKM B COOTBETCTBUM C Tabnuuen 2.3,
Npy 3TOM HWKHASA rpaHuua agnanasoHa namepeHuii Cna aHanm3aTopoB MOBbILIAETCA.



43

Tabnuya 2.3
MoawenavnsatoLmimn YcraBka HwxHaa rpaHuua Bpemsi HenpepbIBHOM
peareHT perynupoBaHus, | AuanasoHa uamepeHum paboThbl
eq. Cna, MKI/gm?3 c 1 am® peareHTa, cyT
HumnsonponunamuH 100 0,10 100
anatunamuH , 200 0,05 60
500 0,01 20
AMMUEK 70 0,30 60
120 0,14 20

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

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

2.4 BknroveHue 6710Kka 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 npeobpasoBaTtenbHOro Tak
Xe ConpoBOXAAeTCH 3BYKOBbIM CUrHarom.

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

[anee aHanusatop nepengeTt B peXxXnum namepeHun.

000 “B30OP”

MAPK-1002

www.vzornn.ru

PucyHok 2.15

2.5 OKkpaHbI usmepeHuli

AHanunsaTop MMeeT crneayrLme 3KpaHbl pexuma U3smMepeHni:
— 9KpaH pexuma n3amepeHui ogHoro kaHana (Hanpumep, kaHana A) B COOTBETCTBUMU

C pucyHkamu 2.16-2.18;
— 9KpaH pexuma nsmepeHuni apyx kaHanos (A n B) B cOOTBETCTBUM C pUCYHKOM 2.19,

€CI1 NOOKITHo4YeHbl ABe rmaponaHenu.
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A pNa 5.49

Cna (D.2 ™
25.0 °C

PucyHok 2.16

A
agc 1250 vB

25.0 °C

PucyHok 2.18

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

apyrmmMu.

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

HaxxaTnem kHonku « KAHAJ».

Ha akpaHax nHOnumpyoTcs Ha3BaHus KaHanos (A nnu B), namepeHHble 3Ha4eHus

Cna, pNa, unn 31C, a Takke Temnepartypsbi.

A CNa 24.3 wmkrigm3

pNa 5.98
25.0 °C

PucyHok 2.17

A aac — 1250 vmB

25.0°C

B/pNa 5.98

25.0°C

PucyHok 2.19

2.6 KpaHbI pexxuMa KOHMPOJIsi U U3MEeHeHUsl napaMempoe HacmpoulKu

2.6.1 O6wwme ceegeHuns o pabote ¢ MEHIO

KOHTpOJ'Ib n N3MeHeHune napamMeTpoB aHann3atopa npon3BoaATCcA C MNMOMOLUbHO

9KPaHHbIX MEHIO.

Bxog B pexum MEHIO 13 pexnma namepeHun nponsBoanTCS HaKaTUeM KHOMKU

« MEHIO ».
BBOA
AHanusatop nmMeeT Tpu 3KPaHHbLIX MEHIO:
— MEHIO [A];
— MEHHIO [B];
— MEHIO [A] [B].
OkpaHHoe meHio MEHIO [A] nnn MEHIO [B]
oTOBpaXkaeT COCTOsIHME WHAMBMAOYalbHbIX Napa-
METPOB KaHara B COOTBETCTBUU C pUCyHKOM 2.20.

A MEHIO
rPAOYUPOBKA
HACTPOMKA
NMAPAMETPbI
PEXWUM: CNa
TOK. BbIXOM: 0-5 mA
PEATEHT: A

» BbIXOA

PucyHok 2.20
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OkpaHHoe MmeHio MEHHKO [A] [B] oTobpaxaeT n no3BonsieT N3MeHsTb napameTpsbl
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 MeH0 Npon3BOaAUTCS Mapkepom « P ». MNepeme-
LLleHne Mapkepa « P » BBEPX M 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 .

BBOA

HaXaTb KHOIKY «

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

AHanusaTop No3BonsieT Npyu He0H6XO0ANMMOCTU U3MEHATL YNCIOBbIE 3HAYEHMS B CTPO-
Kax MeH NMG0o BBOAUTb HOBbIE. TO OTHOCUTCS, HanNpuMep, K pasaenam BbiGopa nporpam-
MUPYEMOTO AnanasoHa M3MepPEHUii, BBOAY 3HAaYEHUI YCTAaBOK U MPOYUM.

MepemelueHne No cTpoke BreBo ocywectensaeTcs kHonkon « KAHAT».
MEHIO

BBOAO
YBenuyeHne nm6o ymeHblueHne umndpbl — KHOMKamm «G», «>.

».

I'IepemeUJ,eHme Nno CTPOKe BNpaBO OCYLLECTBIIAETCA KHOMKOW «

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

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

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

— HaXkaTb KHOMKY « ». BygeT muraTb BTOpas undpa;

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

— HaXaTb KHOIKY « MEHIO
BBO[

». YCTaHOBUTbL OCTarbHble LUdpbI.

Mocne ycTtaHOBKM BCeX UMdP 1 eaUHUL, U3MepeHni (korga He byaeTt muraTb HUM ogHa

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

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

BBOMO

HaXaTb KHOIMKY «

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

» T’PAOYUPOBKA — nyHKT MeH0 npea-
HasHayeH Ans nepexoga B nogmeHto MPALYWU- A FPAAYUPOBKA
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
» BbiXoa

PucyHok 2.23

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

«OVAMA3OH CNa» - nyHKT MNOAMEH0
npegHasHayeH Ang npocMoTpa M MU3MEHEHMS A BWATA3OH CNa
npegenos NporpaMmMmMpyemoro gvanasoHa name-
peHut CNa no TOKOBOMY BbIXOAY. QKpaH — B CO- ] 3
OTBETCTBUN C PUCYHKOM 2.24. HASANO: 0 mkriam
KOHELU.: 1000 mkr/amd
» BbIXO[

PucyHok 2.24
MOXHO YCTaHOBUTb 3HaYEHUS:
— B cTpoke HAYAJIIO — ot 0 go 9998 mkr/am® (mr/gm3, r/om3) ¢ warom 1 mkr/gm3
(mr/am3, r/amd);
— B cTpoke KOHEL - ot 1 go 9999 mkr/am® (mr/am3, r/gm®) ¢ warom 1 mkr/gm3
(mr/gm3, r/am3).
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lMocne ycTaHOBKM HEOBXOAMMbIX 3HAYEHNIN YCTAHOBUTL Mapkep « P » Ha cTpoky Bbl-
MEHIO

XO[L v HaxaTb KHOMKY «
BBO[,

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

«OWNAMA30OH pNa» — nNyHKT nogmeHio
npegHasHayeH Ans NpocMoTpa U M3MEHEHUs A
npeaenos NporpaMmMmMpyemoro guanasoHa name-
peHurn pNa no TOKOBOMY BbIXOA4y. OKpaH noa-
MEHIO — B COOTBETCTBUM C PUCYHKOM 2.25.

AOUAMNA3O0H pNa

»HAYAJIO: 0.00

KOHEL: 10.00

BbIXOoAa
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 NOAMEH0
npegHasHayeH Ans NpocMoTpa UNn U3MEHEHUs A
MUWHMMANbHOIO M MaKCMMasibHOro 3HayYeHun
ycTaBok CNa. OKpaH — B COOTBETCTBUMN C PUCYH-

YCTABKM CNa

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

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 go 9999 mkr/am? (mr/am3, r/am®) ¢ warom 1 mkr/am3 (Mr/am?,
r/om3).

«YCTABKW pNa» — nyHKT nogMeHo npea-
Ha3Ha4yeH Ansa NpocMoTpa UM N3MEHEeHU MUHU- A
ManbHOMO U MaKCUMAaIbHOMO 3HAYeHU yCTaBOK
pNa. OkpaH — B COOTBETCTBUN C PUCYHKOM 2.27.

YCTABKWU pNa

MIN: 0.00
MAX: 10.00
» BbiXo[

PucyHok 2.27

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

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

BBOA
Ananusatop nepeiget B noameHio HACTPOWKA, 3anoMHMB yCTaHOBMEHHbIE 3Ha-
YeHuns.

YEeHUI YCTaBOK YCTaHOBUTb Mapkep « P » Ha cTpoky BbIXO[ n HaxaTb KHOMKY «

» MAPAMETPbI — nyHKT MeHI0 npegHa-

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

ANEKTPOO Na

ANEKTPOO pH

NMPOBEPKA bY
» BbIXO[

PucyHok 2.28

«TPAOAYNPOBKW Na» — nyHKT nogmeHto NAPAMETPbI
npegHasHaveH ans npocMoTpa crnucka rpagyu- A rPAOYUPOBKMU Na
POBOK, 3aHECEHHbIX B MaMsATb aHanuaartopa. 1 TMRNoQg,

OkpaH nogmenio «'PAYNPOBKW Na» B 2 TUM2A 13.08.14
COOTBETCTBUU C PUCYHKOM 2.29. 3 TUMA 19.11.14

4 TUN14 20.12.14
» BbIXOQn

PucyHok 2.29

Ha akpaHe nHamumpyoTcsa:

a) HoMmep rpagympoBkm oT 1 0o 4;

6) TMn rpagynpoBKM B COOTBETCTBUM C Tabnuuen 2.4,
B) AaTa nNpoBedeHus rpagynpoBKU.

Tabnuya 2.4
MNopglenaymBatroLLmmn Twvn rpagyvpoBku
peareHT TeopeTuyeckas® OpHoToyeyHas? | TpextoyeyHas®
AmMMak TUMOA TUMA TUM2A
OdunsonponunammH, TUMoL ML A
AN3TUNAMUH

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

2 pagyvpoBka, npeaHasHayYeHHas anst NOACTPOMKN CMELLEHUS U3MepPUTENbHON XapakTepu-
CTUKMN.

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

Mpn npoBeaeHUn ovepeHON rpagyupoBKU AaHHble rpagympoBkm Ne 2 yaansatoTcs,
a napamMmeTpbl HOBOW rpagyMpoOBKN 3aHOCATCA B KOHeL, crincka nog Ne 4.
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[na npocmoTpa napameTpoB rpadyvpoBKU, NMPUMEHAEMON B aHanusaTope, cre-

ayer:

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

— HaXaTb KHOMKY « MEHIO ».

BBOO

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

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

S — KpyTM3Ha anekTpogHon cuctemMbl B % AUN3OMPOMNUITAMMUH
OT HOMUHAaNbHOIO 3HAa4YEHUS;

pHi n Ei — koopguHaTbl nsonoTeHunanb- T™™n1
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 BbIxoaa M3 akpaHa B COOTBETCTBUM C PUCYHKOM 2.31 yCTaHOBUTb Mapkep « P »

Ha cTpoky BbIXOM 1 HaxaTb KHOMKY « “;::*E ». [osIBUTCSA 3KpaH B COOTBETCTBUN C PUCYH-
Kom 2.28.

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

» BbIXO[ 03.07.14

PucyHok 2.32

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

S — KpyTU3Ha 3NeKTPOOHON cuCTeEMbI B % OT HOMUHANBHOIO 3HAYEHWS;

pHi n Ei — koopguHaTtbl n3onoTeHumanbHOW TOYKU 3NEeKTPOAHOW CUCTEMDI.
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[ns BbIxo4a U3 3KkpaHa B COOTBETCTBUN C PUCYHKOM 2.32 YCTaHOBUTb Mapkep « P »

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

KOM 2.28.

». MNosiBUTCSA 3KpaH B COOTBETCTBUM C PUCYH-

«MPOBEPKA BY» — nyHKT nogMeH0 NpeaHasHayeH Ans nepexoga B CnyXebHbIn
PEeXnM, UCMosnb3yeMbi NPU NPoBepKe NpeobpasoBaTensi B COOTBETCTBUM C TEXHUYECKUMMU
ycrnosusimmn TY 26.51.53-028-39232169-2020 (ngeHTYHbl TY 4215-028-39232169-2010).

BHUMAHMUE: MNMpwu npoBeaeHNN U3MEPEHNN ITOT PEXUM He ucnonb3yerca!

» PEXWUM - nyHKT MeHIo npedHasHadYeH ansa nepeknioyeHnsa pexmma n3MmepeHunn

N UHAMKaLUK KaHana.

EHIO BbIOMPaETCst HYXXHbIN PEXUM:
BOA

KHonkamu «G», «&» n «I\;

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

e «pNa» — pexvm uHamkaumm norapndmMu4ecKoro nokasarens akKTMBHOCTU MOHOB
HaTpus;

o «J[C» — pexum nuankaumm 3[C.

» TOK BbIXO/ — nyHKT MeH0 npegHa3HayeH Angd Bblbopa ananasoHa BbIXOAHOMO
Toka B Aananas3oHax ot 0 go 5 MA, ot 4 go 20 mA nnbo ot 0 go 20 MA.

» BblOMpaeTcsa AnanasoH BbIXOA-

MEHIO
MocnepoBaTenbHbIM HaXXaTUEM KHOMKU «
BBOA

HOro TOKa.

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

A PEATEHT

A AMMUAK
a AMn3onpPonmMnAMmH
a ANd3TUNAMUH

> BbIXOA

PucyHok 2.33

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

KHOIMKY « gs:lg ». By,qu BblaereHa CTpoKa C Bbl6paHHbIM nogLwieniavmnBalolLium peareHToMm.

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

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

» MAPOIJIb — nyHKT MeHI0 NpegHa3HayeH ans orpaHnyeHnst 4oCTyna K U3MeHeHuo
napameTpoB aHanusartopa.

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

MosiBUTCA 9KpaH B COOTBETCTBUM C PUCYH-
koM 2.34. BBEOUTE NAPOIJIb:
~ -
-00

PucyHok 2.34
Ha akpaHe ByaeT muraTb nepBas ungpa, KoTopyro Heo6X0ANMO BBECTU.
KHonkamu «@», «@» YCTaHOBUTb 3Ha4YeHne nepeon LMdpbl naponsa «1» n HaxaTb

KHOMKY « “;::m ». Ha akpaHe HauyHeT muraTb BTOpasi uudpa.

KHonkamu «@», «» YCTaHOBUTb 3Ha4YeHne BTOPOU LUMpbl Naposis «2» N HaxaTb

KHOMKY « ':::}: ».
Ecnn naponb BBegeH npaBusibHo, nossutcs akpaH MEHHO.
Ecnu BBegeH HeBepHbIN Naposnb, TO Mo-
BBEOWUTE NAPOIJb:

SABUTCS 9KpaH B COOTBETCTBUM C PUCYHKOM 2.35 1
aHanusaTop nepenaeTt B pexnum namepeHun.

11

HEBEPHbIV NAPOJIb !

PucyHok 2.35

» HACTPOMKA RS-485 — nyHKT MeHI0 NpeaHa3Ha4eH Ans HacTponKu nHTepdenca
RS-485 v npotokona obmMeHa C BHELLIHMM YCTPONCTBOM. JKpaH — B COOTBETCTBUMN C PUCYH-

kom 2.36.

HACTPOMKA RS-485 HACTPOWKA RS-485
NMPOTOKOJ1: B3OP MPOTOKOIJI: ModBus RTU
AOPEC: 0 AOPEC: 001
CKOPOCTb: 192000 CKOPOCTb: 192000
JOAHHBbIE: 8 OAHHbIE: 8
YETHOCTb: Het (N) YETHOCTb: Hert (N)
ctoneuT: 1 ctoneuUT: 1
» BbIXOa » BbIXOO

a 6

PucyHok 2.36

» MOXHO YCTaHOBUTb:

KHonkamu «G», «&» M« MEHIO
BBO[

— B cTpoke «MPOTOKOIJ1» npoTokos obMeHa ¢ BHELHUM YCTponcTBOM « MoDBUS
RTU» unn B3OP;
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— B ctpoke «AOPEC:» 3HaueHne oT «1» po «247» (ans npoTtokona obmeHa
«MoDBuUS RTU») n 3Ha4deHune oT «0» oo «99» (ana npotokona obmeHa B3OP);

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

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

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

» 3BYK - nyHKT MeHto NpeaHasHa4YeH ansi OTKMYeHUs B criydae HeobxoammMocTu
3BYKOBOIO CUrHana aBapuUMHOW CUrHanusauuMm aHanusaTtopa npu NpeBblUEHUN U3MEPEH-
HbIM 3Ha4YeHneM Cna UM TEMMepaTypbl Npeaenos 3anporpaMMMpoBaHHOIo AvanasoHa ns-
MEPEHUI NO TOKOBOMY BbIXOAY.

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

I1TpumedyaHue— B uensax npegorspalleHnsi HECAHKLMOHMPOBAHHbLIX HACTPOMKA U
BMeLLaTeNbCTBA, NPUBOASALLMNM K UICKaXXEHWIO pe3yrbTaTOB M3MEPEHNN, NPeaYCMOTPEH TOSBbKO Npo-
CMOTP AaHHbIX NporpaMMHoro obecne4veHus.

» TEMMEPATYPA BI1 - nyHKT MeHI0 NpegHa3HayeH ansa nHankaumm tTemneparypsl
BHYTpM Kopnyca 6roka npeobpasoBaTenbHOro.

2.7 MpoeedeHue usmepeHul

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

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

2.7.1 KOHTpOsb 1 N3MEHeHMe NnapaMeTpoB aHanmMsaTopa

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

— B COOTBETCTBUM NapamMeTpoB aHanuanpyemou cpeapl n. 1.2.5;

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

BkntounTb aHann3aTop B COOTBETCTBYHOLLUIN PEXUM:

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

e «pNa» — pexum nHavkauumm norapnugmmnuyeckoro nokasartenst akTuBHOCTU MOHOB
HaTpus;

e «30C» — pexum nHamkaummn SC.

IMpumed4aHue - lNpn NogaBneH COMHEHUI B NPaBUIbHOCTY NOKa3aHWin aHanusaTopa
npv BbINOSIHEHUM U3MEPEHMI, a TaKKe nepen NOBEPKOM NPOBECTN TEXHUYECKoe OBCnyXnBaHve B
COOTBETCTBMM C pasgenom 3.
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2.7.2 lNpoBegeHne naMepeHnin Ha NPOTOKe Npu nogadvye aHanMsnpyemon cpeabl u3
TexHonornyeckoro Tpybonposoaa

2.7.2.1 NogrotoBka K M3MePEHMAM

CoeaunHeHus y3noB rmaponaHenu JOSMKHbI COOTBETCTBOBATb PUCYHKY 2.37.

2.7.2.2 TpoBefeHne N3mepeHui

MNopaTb aHanuanpyemyto cpedy oT NpoboOTOOPHMKA. YCTaHOBUTL pacxo aHanmau-
pyemoli cpeabl Yepes rmaponaHens B npegenax ot 5 ao 200 am3/v.

BHUMAHUE: HE OOMNYCKATb NEPEMNOJIHEHUE wHaukaTopa pacxoaa, obec-
ne4ymB cBOOOAHLIN CNIUB aHanNuM3upyemomn cpeabi!

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

lNocne okoH4YaHWA nNepexodHoro npouecca nokasaHus nHgukatopa bA[L moryT Ko-
nebaHusa B npegenax = 5 en.

Mpw HopmanbHou paboTte BAL] B suenke NnpOTOYHOM AOMKHO HAbN4ATLCS NPOXOXK-
AeHne ny3blpbKOB CMECK Bo3yxa C nofllenadmsarownm peareHToM. Npu oTcyTCcTBMM NYy-
3bIpbKOB crieayeT obpatntbesa K n. 2.11.

Mpn nocTeneHHoM UCTOLLIEHMM MOALLEeNaYnBaloLLEro peareHTa BKoYaeTcs ero no-
aorpes. OTO MNO3BONSET MCMNOSb30OBaTb NOALLENavYMBaloOWLNA peareHT NpakTUyYecku Ha
100 %.

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

Ilpume4aHue- [Npn NpekpaweHn nogayn aHannsnpyemon cpeabl ot npobooTbop-
HMKa B SMENKN MPOTOYHON COXPAHAETCS OCTAaTOYHbI 06BbEM BOAbI 4118 NPeaoTBPaLLEHMS BbICbIXa-
HWUS1 3NEKTPOLOB.
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NcTouHMK nuTaHua
M-1002

Obl U3 mexHosioau4yeckoe2o mpyborposoda

o

U aHanusupyemot cpe

9

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

2.7.3 lNpoBeneHne n3MepeHnin aHanm3mpyemon cpebl orpaHn4eHHoro obbema (B
nabopaTopHbIX YyCNoBUSAX)

N3mepeHuns aHanmMampyemom cpefbl orpaHn4eHHOro ob6bema MoryT NpoBOANTLCS:

— C MCMNOJSIb30BaHNEM €MKOCTU KOHTPOSBHOrO pacTeBopa;

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

I1p ume4qaHu e - lNpoBeaeHre N3MePEHUN aHanNM3NpyemMon cpedbl orpaHMYeHHOro obbema
pEeKoMeHOyeTCsl 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 KOMMeKTa Ansa oréopa 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 npu nposedeHuu usamepeHul
C ucnosib308aHUEM eMKOCMU KOHMPO/IbHO20 pacmeopa
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3anuTb aHanuManpyemylo cpey B eMKOCTb KOHTPOSIbHOrO pacTBopa M OTKPbITb 3a-
Xum 2.

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

MuHMManbHbIN 06beM aHanuanpyemon cpeabl AormkeH 6biTb 200 cm® 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 OBCAy>XMBaHWIO nepuctanbTuye-
CKOro Jo3upytoLero Hacoca cepumn B».

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

MpoMbITb Kanunnsap B BOAE OYULIEHHOW AN XMMWYECKOro adHanmsa no
OCT 34-70-953.2-88 (B 06ecconeHHoM BoAe C HU3KUM COoAepXaHUeM HaTpus).

Morpy3nTb KanunnNap B CTakaH C aHanM3npyemomn cpeaomn 1 BKNKYMTb Hacoc.

Hacoc nossonseTt 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 U3MEPEHUIN OPYron aHann3npyeMon cpebl NPOMbITb Kanusi-
NSap B BOAE OYMLLIEHHOW ANA XMMUYECKOro aHanuaa. Ecnm KoHueHTpaumsa NoHOB HaTpus B
aHanuaupyemom cpefe oTnmnyaeTcs He bonee, YeMm B ABa pasa, ornepawuumm NpoMbIBKU Ka-
nunnsipa Npyu nepexoge oT 04HOM cpefbl K APYron MOXHO UCKIIOYNUTD.

MpumeyaHue- [ONa CHOKEHNS pacxoda NpPobbl PEKOMEHAYETCA PEXMM U3MEPEHUI C
npepbiBaHMEM MOTOKA, Tak Kak BpeMsi peakLun aHanusaTopa onpeaensercs He CTOMbKO CKOPOCTbIO
MoTOKa aHanM3npyeMon cpepbl Yepes SYEiKy NPOTOUHYHO, CKOMbKO CKOPOCTLIO PeaKLm 31eKTPOoOoB.

B aTOM pexnme cHavyana ocCyLlecTBNAeTCA HeNpepbIBHbIN MPOTOK aHaNM3npyemMom
cpenbl Yepes A4ernky NPOTOYHYI0 B TedeHne 5 MyH. 3a 3To Bpems nponcxoanT obHoBneHne
XWOKOCTU B A4ENKEe NPOTOYHOW C 3reKTpogamu.

Hanee cnegyeT Ha 5-7 MWH OCTaHOBUTbL MPOTOK aHaNM3NPyemMon cpefbl, OTKAYUTb
HacoC 1 NpekpaTuUTb O03UpOoBaHME NofLienadymeatowero — Haxartb KHornky « PEXKUM» Ha
BAL (npu atom gosmkeH BktounMTbes ceetoBon nHgmkatop « OCTAHOBKAY).

OTO MO3BOMSET 3NEKTpoAaM cpearmpoBaTtb Ha HOBOE 3HAYeHWe KOHLEeHTpauuu
WOHOB HaTpUS B aHanu3anpyemon cpeae. Nocne aToro BKIIYMTbE HAacoC, BKNOYNTL SO3UPO-
BaHWe aMMMnaka u yepes 2-3 MMH CHATb YCTaAHOBMBLUMECH MOKa3aHWUs C UHAMKaTopa aHa-
nnsatopa nMbo BHELLHEro yCTPOMCTBA, eCNN aHanmM3aTop K HEMY MNOAKMHOYEH.
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2.8 3asepweHue pabomsi ¢ aHa/IU3amopoM

2.8.1 lNpwu kpaTKOBPEMEHHOM 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 UCTOYHMK NuTaHua UIM-1002 ot ceTtu
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;

— OTKMYMTL Brok npeobpasoBaTenbHbl M UCTOYHUK NuTaHusa WUIM-1002 ot ceTn
nepemMeHHOro TOKa;

— BblkNMo4NTb BALl, HaXkaB KHOMKY « . » Ha nepeaHen naHenu bAL;
— CNUTb NoALenayYnBaloLmMi peakTMB U3 cocyaa rmaponaHeni;

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

2.9 SkpaHbI npedynpexodeHul

3KpaH npenynpexageHna B COOTBETCTBUN

C pUCyHKOM 2.40 nosBUTCA Npu NpeBbILLIEHNU 13- A pNa 5.49
MepeHHbIM 3HadeHneM Cna BepxHero npegena

3anporpaMmMmMpoBaHHOro AnanasoHa namMepeHuin [ MKF
No TOKOBOMY BbIXOAY. — CN a 7 5 2

24.3 °C

PucyHok 2.40

OkpaH npenynpexaeHns B COOTBETCTBUM
C pUCyHKOM 2.41 NosiBUTCS NpU NPEBbLILUEHUN U3-
MEPEHHbIM 3Ha4YeHWeM TemnepaTypbl aHanuau-

pyeMou cpefbl BepxHero npegena AunanasoHa 5 98
N3MepeHNn. p Na .

~ |-

50.7 °C-

A CNa  24.3 mkr/gm®

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

— W3MEepeHHoe 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 NPU NPEBbILLIEHNN U3-
MepeHHbIM 3HadYeHnem J[C npegenoB avana-
30Ha N3MepEeHUN.

OkpaH npefynpexaeHnst B COOTBETCTBUM
C pUCYHKOM 2.44 NosiBUTCS, €CN U3MEpPEHHOEe
3HayeHne pNa BbIXOAMT 32 BEPXHIOK YCTaBKY.

OKpaH npefynpexneHns B COOTBETCTBUN
C PUCYHKOM 2.45 NOoABUTCH, €CIn:

— B KaHane A namepeHHoe 3Ha4yeHue Cna
BbIXOOMUT 32 HWXKHIOK YCTaBKy;

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

ija— 5.98

CNa  24.3 mkrigm3

A

~ |

50.7-°C-
|

PucyHok 2.42

A

we =1250.

25.7 °C

PucyHok 2.43

CNa  24.3 mkr/igm?

5.98
24.3°C

B
pNa

~ -

\,E:

/|\

PucyHok 2.44

|A Cha 3.9
“E-

T 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 pucyHkamn 2.46-2.55 cnepyet obpa-
TMmTbcAa K 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 OINPEQOEJNEH ! C BALO !
PucyHok 2.48 PucyHok 2.49

Mpn nosiBneHun Ha akpaHe Onoka npeobpasoBaTeNbHOrO MUratoLMX Hagnucen
«OWNBKA BAL F1», «OLUMBKA BALO F3», «OLUMBKA 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 OWNBKA BAL F1 A OWMBKA BAL F3
OLWUMNBKA TAMATU OLUMBKA YMNPABJIEHUA
OATYHUKA | HATPEBA !
> BbIXO[ > BbIXOo[

PucyHok 2.50 PucyHok 2.51
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HAIPEBA !

» BbIXO[

OWWBKA BAL F4

OWWUBKA BKIHOYEHUA

>

OWWMBKA BALO F5

OWUBKA OTKITIOYEHUA
HAIPEBA !

BbIXOA

PucyHok 2.52

PucyHok 2.53

OWWMBKA BAL

NMATAHUE BAL

> BbIXO[

OTKIMIOYEHO !

F6

OWWBKA BAL F9

CBON TAKTUPOBAHUA !

» BbiXO[

PucyHok 2.54

PucyHok 2.55

2.11 Bo3MOXXHble HeucrnpasHocmu U MemoObl UX ycmpaHeHUs!

2.11.1 XapakTepHble HEMCNPaBHOCTU aHanu3aTopa U MeToAbl UX YCTPaHeHUs npu-

BedeHbl B Tabnuue 2.5.

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

BKJ1lOHaeTCcA

npeaoxpaHuTenm

yCroBuMsIX

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

Bbixog 13 cTpos
HaTPWEeBOro anekTpona

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

TpauuMnm  WOHOB  HaTpus
(n. 3.3.8).

Bbixog 13 cTpos 3ameHunTb pH-anekTpoa

pH-anekTpoaa (n.2.11.4.2).

Nocne 3ameHsbl
NPOBECTU rpagynpoBKy
pH-anekTpoga (n. 3.3.7).

3 MNpwu rpagyvpoBke aHanusaTopa no
rpagyvpoBOYHbIM pacTBOpaM MoKa-
3aHMa aHanu3aTtopa noyTn He nsme-
HAKOTCA Npy nogadve K anekrpogam
rpagympoBOYHbIX PacTBOPOB C pas-
HbIM 3Ha4eHneM Cna

HewncnpaBHOCTb 0OHOMO
N3 3M1eKTPoaoB

3amMeHuUTb anekTpon
(n. 2.11.4). lMNMposecTn rpagyw-
poBky (n. 3.3.7 unm n. 3.3.8).
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HeucnpaBHoCTb

BeposTHaa npuynHa

MeToabl ycTpaHeHus

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 nHamkatope BAL me-
Hee «010».

MokasaHus Cna Ha Bnoke
npeobpasoBaTenbHOM

6num3ku kK 0 mkr/gm3

pea-

MeperHyTa Tpybka, coean-
HSOWEeNn KoMmMpeccop C
AYENKON NPOTOYHON

YcTpaHntb nepernb

MoBpexaeHne Tpyoku,
coefuHaAoWEeNn  Komnpec-
COp C A4EeMNKOMN NPOTOYHON

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

HennoTtHas nocagka
npobkn Ha cocyq
noflienadnsammm pea-
reHTOM

3aBepHyTb raiky HakugHyto

MoBpeXxaeHo KorbLo
yNIOTHUTENBHOE Ha
npobke cocyna ans
aMmmmnaka

n. 3.3.7. 3ameHnTb

KOMbLO YNIIOTHUTENBbHOE
Ha npobke cocyaa Ansa 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 cocyn (dnakoH
nnactukoBbivi 1 ame)

7 MNokasaHus aHanmsaTopa

O6pbiB B Kabene nnun ot-

MpoBepuTb U o0GecnevnTb

cpeabl Yepes nHauKaTop pacxoaa, Ho
€CTb NepenvB B NeperMBHOM yCTPOW-
cTBe

HeyCTON4MBbI CYTCTBME KOHTaKTa B pa3b- | HAAEXHbIN  KOHTAKT  WUNn
eme kabens anekrpoga yCTpaHUTbL 06pLIB B kKabene
8 Het npotoka  aHanusupyemon | 3acopuncsa punbTp n. 3.3.9.2. 3ameHnTb PUnb-

TpYyOLWNIA MaTepuan

3acopwurncsa Xuknep
SYENKM MPOTOYHOMN

n. 3.3.4. MNpo4ncTnTb Xun-
Knep a4enkm NpoTOYHON

9 MNMoabem ypoBHA (NepenosiHeHune)
nHaMKaTopa pacxoaa

HapyLwieH oTToK BoAbl
N3 A4erikn NPOTOYHOM

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

L =500 mm

MpeBbilWweH  O0MyCTUMbIN
pacxod  BoAdbl  4epes
AYErKY NPOTOYHYIO

Ob6ecneunTtb pacxop
BoAbl He 6oree 200 am3/y

10 Hetr npoToka aHanMsMpyemon
cpeadbl Yepes nHankaTop pacxoa

He nopaeTtcsa aHanusnpye-
Masi cpega oT npobooT-
DOopHMKa

Mopate  aHanuaupyemyto
cpeny oT npobooTOopHMKa

3acopunca punbTp

n. 3.3.9.2. 3ameHunTb
dmnbTpyOLWNn MaTepuan

3acopwurncs Xuknep
AYEenKN NPOTOYHON

n. 3.3.4. MNpoYncTuUTb Xu-
Knep s4enkn nNpoTOYHOWN
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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!
OATUMK HE
MNOOKIMKOYER!»

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

MogkntounTb kabenb K pasbemy
«OATUUK A» nnun «JATHUK B»
©noka npeobpa3oBaTenibHOMo

HeucnpasHocTb kabens

Pasgen 4. PeMOHT B 3aBOACKUX

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

HeuncnpaBHocTb kabens

Paspgen 4. PemMoHT B 3aBogckmx
YCNOBUSIX

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

He onpegeneHo 3Ha4veHne pH
6ydepHoro pacteopa

BblkntounTb aHanuaartop.
MpoBepuTb, YTO BydhepHbIN pac-
TBOP UMEET OAHO M3 3Ha4YeHnn pH
1,65 nnun 9,18.

MpoBepuTb 3aNeKTpPoabl

HewucnpaBHoCcTb ogHOro
13 9NeKTpoaoB

3ameHuTb anekTpoa (n. 2.11.4).

4 «MNPOBEPBTE
SNEKTPOObI!»

HepocTaTouHbINM YPOBEHD
3NeKTponuTa B anekTpoae
CpaBHEeHMS.

[NpoBepuTb anekTpoq
(LenocTHOCTb ANEKTPOOOB U
YPOBEHb 3MneKTponuTa B
3NEeKTPOaEe CPaBHEHUS).

MpoBeputb  OydbepHble  pac-
TBOpbl. Mocne aToro BHOBbL Mpo-
BECTW rpagynpoBKy
pH-anekTpoga aHanusatopa

MoBpexaeHne pH-anekTpoaa (anek-
TpOAa CpaBHEHNS).

3ameHunTb anekTpog (n. 2.11.4).

5 «BHNMAHUME!

3HayeHue a unu Tmn anekTpoaa He

n. 3.3.8. lNMpoBectTn rpagynmpoBKy

rPAOYNPOBKY Nal»

M3MEHWJIACD a coBnagaeT Cc napameTpamu nocnen- | No KOHUeHTpaunnm MOHOB HaTpus
MPOBEONTE HeW rpagynpoBKu

MPAOYNPOBKY (Mpn BbIXOOE M3 MyHKTA MNOAMEHHO

Nal» «JJIEKTPO[ Na»)

6 «BHUMAHWE! 3HayeHve a unu Tvn anekTpoga He | n.3.3.8 [lpoBecTn rpagympoBKy
rPAOYUPOBKA coBnagaetr Cc napameTpamn no- | MO KOHUEHTpaunn MOHOB HaTpus
HE COOTBETCTBYET| cnegHewn rpagyvpoBKu

MAPAMETPAM (npw BkntodeHumM 6noka npeobpaso-

OJIEKTPOLA BaTerbHOro)

NMPOBEONTE

7 «BHUMAHWUE!
OLWMBKA BJTOKA
ABTOMATUYECKOIO
JO3MPOBAHNA!»

HeuncnpasHocTb B pabote BA[

Paspgen 4. PeMOHT B 3aBOACKUX
YCroBUSIX
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lNpodomkeHue mabnuubl 2.6

OKpaH oLLIMOKM
6noka npeobpasosa-

BeposTHast npuymHa

MeToabl yCTpaHeHud

HVNA HATPEBA!»

cTpos.

TENbHOro

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

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

9 «OWMBKA BAL] F3 | Cbon B nporpamme. OTtkniountb BALl 1 cHoBa BKMtoO-
OWWMBKA YTPABJIE- | BAO w/vnn komnpeccop Bbiwen u3 | Yitb. B crniyyae noBTopeHus — pe-

MoHT BALl n Komnpeccopa B 3a-
BOACKMX YCITOBUSIX.

10 «OLWNBKA
BAL F4 OLWMBKA
BKJTKOYEHNA
HATPEBA!»

11 «OLWWBKA
BAL F5 OWMBKA

HeucnpaBHoCTb Lenen ynpaene-
HUSA HarpeBOM MnK Lenen nsmepe-
HWUS TemnepaTtypbl HarpesaTens

MpoBepuTb Uenun ynpasneHus
HarpeBoM WNKU Lenu nusmepeHus
Temnepartypbl HarpeBaTens.

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

BA OTKNKOYEHO!»

OTKIMKOYEHNA

HAIPEBA!»

12 «OWWMBKA BAO He nopaeTtcs anekTpuyeckoe [NpoBepuTb Lienu 3neKTpNU4eCcKoro
F6 MMTAHUE nutaHue Ha BAL nutanms BAL

13 «OLWMBKA BAL
F9 CBOU
TAKTUPOBAHNA!»

C6on B nporpamme.
HewncnpasHocTb BAL

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

14 «OWWBKA
BA F10» n
«BHUMAHWE!

HET CBA3U ¢ BAO»

CoeanHuTenbHbIN Kabenb

(mexagy 6rnokom yemnutens m

BALl) He nogknio4YeH K pasbemy
6noka ycunurens

MogcoeanHnte kabenb K Gnoky
yeunutens

CoegnHuTenbHbIn Kabenb NOBpeXXaeH

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

Paspen 4. PeMOHT B 3aBOACKUX
YCIOBUSIX

2.11.3 CoobuieHna o6 owmnbkax, BbiBOAUMBIE Ha akpaHe BAL, n meToabl UX yCTpa-
HeHus npuBeneHbl B Tabnuue 2.7.

Tabnuya 2.7

Owwnbka BAL BeposaTHasa npnymnHa MeToab! ycTpaHeHus

1 «Fl1» HaTtuunk nposoanmocTun AMM-1002 |Mogkntountb gatymk nposoammocTtu Ar1-1002
He noakntoyeH K BAL Kk BA[]
HaTtumnk nposoanmocTun [AM-1002 |Pasgen 4. PEMOHT B 3aBOACKUX YCNOBUAX
BbILLE U3 CTPOS

2 «F3»

Komnpeccop He nogkmntoyveH k BAL

MoakntounTe Komnpeccop kK BAL

MpeBbiweH gonycTumbln nopor no |Mpyn ogHOKpaTHOM nosiBneHun coobLleHnsa ob
TemnepaTtype Harpeea nogliena-|owmnbke OTKNYNTb 1 BKITUYNTL BA
ymBaroLlero peareHta (aMmuaka) |Mpy HEOQHOKPATHOM MOSIBIEHUU COOBLLEHUS
06 owmnbke — pemoHT BA[ n Komnpeccopa B
3aBO/CKMX YCITOBUSIX.

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

3 «F4»,«Fb5»
nnéo «F9»

HapyweHo  dyHKUMOHMpOBaHWE
BA[ w/vwnun komnpeccopa

Mpn BbISIBNEHNN HEYKa3aHHbLIX HEUCMPABHOCTEN UM HEBO3MOXHOCTU YCTPaAHEHUS
HeucnpaBHOCTU cBoMMU cunamu criegyet obpatnteca B OO0 «B30OP».
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2.11.4 3ameHa 3anekTpoaoB

3ameHa anekTpoaoB NPOM3BOAUTCS B COOTBETCTBMM C PUCYHKOM 2.56.

LWrencenb [~
L|J|-|4-2 sexon | CEXMGE Ne JOOC 20XX .
BY-1002 BNOK YCUNMTENSA
—_—- ] BbXOA 1
NEIR MEPOR AT, D
@

P Pasbvem_—

Brynka_—
3awmTHag
BP42.02.002

T™~_0nekTpoa

cpaBHeHusa™

HanVIeBbII7I/ |

anekTpon

pH-aneKTpon/

[ a 30\

or]
€

KpbiLwka
BP49.02.204

KonbLo

Wariba | P43.02.004

BP43.02.003 '

PucyHok 2.56

* MpumensieTca Npu rpagyuposke pH-anekTpoaa B cootseTcTsMm ¢ n. 3.3.7.
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2.11.4.1 [Ins 3aMeHbl HATPUEBOIO aekTpoaa n pH-anekTpoaa:

— OTCOEOUHUTb HEUCMpPaBHbIV ANeKTpo OoT 6noka yecunurtens;

— NOAroTOBUTb UCMPaBHbLIN ANEKTPOLA B COOTBETCTBUM C €r0 NacnopTom;

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

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

— 3aKpbITb MeTanM4Yeckyto 4YacTb pa3beMoB 3alumTHon BTyrkorn BP49.02.002.

2.11.4.2 [Ina 3amMeHbl anekTpoaa CpaBHEHUS:

— OTCOEOUHUTb HEUCTPaBHbIV ANEKTPO CpaBHEHWs OT Broka ycunutens;

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

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

3 TEXHUWYECKOE OBCITYXUBAHUE

3.1 Mepbi 6e3onacHocmu

Mepen TexHUYeckum obenyxnsaHnem cneayert:
— NepekpbITb Nofgavy aHanMsnmpyemon cpeal;
— yAanuTb aHanuaupyemyto cpeay U3 ruaponaHesni.

3.2 O6bwue ykasaHusi

3.2.1 Bce Buabl TexHu4eckoro obcnyxusanus (ganee TO) OOMmKHbI BbINOMHATHCA
KBannduumMpoBaHHbIM OrnepaTUBHbLIM NEPCOHANOM, UMEKOLLMM A0NYCK K paboTe C anekTpo-
yctaHoBkamu o 1000 B, a Takke M3y4MBLUMM HaCTOSLLIEE PYKOBOACTBO MO 3KcnnyaTaumm
N gencTByrowmMe npasmna paboTbl C XMMUYECKMMU PEAKTUBAMM.

3.2.2 TexHn4yeckoe obCcnyxXnBaHue ana aHanmsaTopa, Haxoaswerocsi B aKcnnyaTa-
uunKn, BKIoYaeT B cebsi onepaunm HepernameHTUPOBaAHHOIO MU pernameHTMpoOBaHHOro 06-
CNYy>XXNBaHUA.

3.2.3 B cocTtaB HepernameHTuposaHHoro TO BxoaaT:

— 9KcnnyaTauMOHHbIN yXxo[;

— COAep’kaHMe aHanuaaTopa B UCNPaBHOM COCTOSIHUKM (Tabnuupl 2.5-2.6);

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

Bce obHapyxeHHble npu HepernameHTupoBaHHoM TO HeucnpaBHOCTM B paboTe
aHanmsaTopa OOJMKHbI OblTb YCTPAHEHbI CMnamMu OnepaTMBHONO NepcoHana.

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

Tabnuua 3.1
Ne nin. HanmeHoBaHne paboTbl MepuoguyHoctb TO
P3 eXeHe- | OOUH pa3 | OAWH pas | exerogHo
JenbHo | B 3 Mec. | B 6 Mec.

3.3.1 BHeLwHWn ocmMoTp * * * +

3.3.2 lMpoBepka PYHKLUNOHNPOBAHUS aHanNn- . N . +
3aTopa B pasnu4yHbIX pexmmMax paboThbl

3.3.3 HapyxHasa 4McTka COCTaBHbIX YacTen . + +
aHanusartopa
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[podomkeHue mabnuubi 3.1

Ne nn. HanmeHoBaHne paboTbl MepuognydHocTtb TO
P3 €XeHe- | 0OuH pa3 | OOWH pa3 | exerogHo
nenbHo | B3 Mec. | B 6 Mec.
3.3.8 pagynpoBka aHanmus3aTopa MO KOH- %
LEeHTpaLM1M MOHOB HaTpUA:
3.34 YunCTKa Xunknepa a4erkn NpoToHHOM * * * *
3.35 [MpoBepka anekTponuTa B anekTpoae . . . .
CpaBHeHUs
3.3.6 lMpoBepka NoKkasaHUW No Temnepatype * * * +
3.3.7 "pagyvpoBka pH-anekTpoga * * + +
3.3.8.2 | - «TWUIMOA» nnbo «TUMOO»; * * + +
3.3.8.3 |- «TUM1A» nnbo «TUM10»; * * + +
3.3.8.4 | — «TUM2A» nudo «TUM2O». * * + +
3.3.9 3ameHa pacxogHbIX MaTepunanos:
3.3.9.1 — nojuienadnsBaroLlero peareHTa; * * * +
3.3.9.2 | — dunbTpylowero matepmana. * * +
3.3.10 | 3ameHa usgenui ¢ orpaHNYEHHbLIM pe-
CypCcOM:
3.3.10.1 | — ynJIOTHUTESIbHbIX KOMeLl; * * * *
3.3.10.2 | — Tpy6okK NBX CT-18.

YcnoBHble 0603Ha4YeHUs:

«+» = TO npoBogsT;

«*» — TO npoBOAAT Npy HEOBXOANMOCTY;
«**» — TO NnpoBOAAT NPV 3aMeHE dNEKTPOAOB.

CTabunbHOCTb METPOSIOTMYECKMX XapaKTepUCTMK aHanmusatopa noaaepkvBaetcs

nyTem:

1 npoBeaeHus rpagyMpoBKM aHanu3aTopa B COOTBETCTBUM € Tabnmuen 3.1;
2 npoBepKoMr NokasaHuKr No TemnepaType He pexe OQHOro pasa B rof;

3 [OOMONMHUTENBHOIO KOHTPOSS C MOMOLLbIO NMOBEPEHHbLIX NPUOOPOB PYYHOTrO KOH-
TPONS aKKPeAUTOBaHHLIMKU nabopaTtopusiMm cTaHUMi. MNeproanyHOCTb NPOBEPKM B COOT-

BETCTBN C PEXUMHbIMU KapTaMn NN ﬂ,eIZCTByIOLLl,I/IMVI HOPMaTUBHbIMA OOKYMEHTaMN Ha
obbem un nepmnogn4HOCTb XMMMNYECKOIO KOHTPOIA.

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

HeWLwen aKcnyaTauumn aHanuaaTopa MoryT HapywmuTb ero paboTocnocobHOCTb, AOMKHbI
ObITb YCTPAHEHBI.

3.3 Mopsidok mexHU4YeckKko20 obcryxueaHusi

3.3.1 BHewHnn ocmoTp

Mpv NpoBeAeHUN BHELLHErO OCMOTPa aHanv3aTopa NpoBepsitoT:
— OTCYTCTBME MeXaHWU4eCKMX NOBPEXOEHUIA COCTaBHbIX YacTel aHanM3aTopa;
— UCMpaBHOCTb Pa3beMoB, KHOMOK, COeAUHUTENbHbIX Kabene;
— COCTOSIHME NaKOKPaCOYHbIX MOKPLITUIA, NPaBUINbHOCTb U YETKOCTb MapKUPOBKU.

3.3.2 lNpoBepka yHKUMOHNPOBAHUSA aHanM3aTopa B pasfiMyHbIX pexmnmax paboTsbl

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

paboTbl

«KAHAbe«{}»ld«{}»,«KX».

BKITKOHAKOT aHanmM3atop u npoBepAroT pa6OTOCI'IOCO6HOCTb KHOIMOK «

MEHIO
BBOMO

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

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

PEXMM KOHTPOSIS U UBMEHEHUS NapaMeTpoB (BXO4 B MEHIO);
— npu Haxatnm kHonkn « KAHAJIT» nameHseTca pexmum nHankaumm kaHanos B 3aBu-
CMMOCTU OT KONM4YeCcTBa NOLKITHYEHHbIX KaHanoB (oanH Nubo aBa);

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

— KHOMKOW «,6\» OCYLLECTBISAETCA BKIMOYEHNE U OTKMIOYEHWE MOACBETKMN 3KpaHa
nHOMKaTopa.

3.3.3 HapyxHas 4nctka cocTaBHbIX YacTen aHanmsaTopa

BHUMAHUE: HE JOMYCKATb nonagaHusa MmolowWmux pacTBOpoB (CpeacTB) Ha
pa3bemMbl 6noka npeobpasoBaTtenbHOro, 6noka ycunurens n bA[l!

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

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

Il1pumMedyaHue— B kayecTBe MArkoro MOLLEro CPeacTBa MOXKHO MUCMOMb30BaTh MbIfbHbIN
pactsop: 40-50 r cTpyxku Mbina no FOCT 28546-2002 pacteopuTb B 300-400 cm® ropsyert Boab!.

3.3.4 Yunctka xuknepa a4emkm NnpoTo4HOM

Ansa yncTkm xuknepa (pucyHok 3.1) HyXHO cHATbL TpybKy MNBX CT-18 Jenyrp.2,5%x1,0
co wTyuepa (Npy Heo6XoaUMOCTU BbIBEPHYTH LUTYLIEP) U NPOAYTh Xuknep. MoxHo npoyu-
CTUTb €ro MeaHon NPoBOSIOKON NGO 3a0CTPEHHOWN AepPEBAHHOMN NariO4YKON.

HOvameTp otBepcTus xumknepa 0,75 mm.

LWWTyuep
SYEeNKM NPOTOYHOM
C XMKNepom

a 6 (s8ud c paspesom)

PucyHok 3.1 — LLImyuyep s4edku npomoy4yHou
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3.3.5 lNpoBepka anekTponuTa B 3f1eKTPoAe CpaBHEHUS

lMpoBepKka ypoOBHS 3MEeKTpoOnMTa B ANEKTPOAE CPABHEHUSI U JONIMBKA 3MeKTponuTa
OCYLLIECTBNSIETCA B COOTBETCTBUM C NACNOPTOM Ha 3NEKTPOA.

IMp umeyaHue— 3InNekTpoa CpaBHEHWS, BXOASALLNA B KOMMNSEKT MOCTaBKN, NPUMEHSIETCA
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 MOMHOCTbIO MOrpy3nTb €ro B CTakaH (Hanpumep, CTakaH
H-1-5000 TC NOCT 25336-82) c Bogon kKOMHaTHOW TeMnepaTtypbl.

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

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

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

Ecnu nokasaHus BbIXOOAT 3@ YCTAHOBMEHHbIE Npeaenbl, aHanu3aTop noasnexuT pe-
MOHTY B 3aBOACKUX YCIOBUSIX.

Jatunk
TemnepaTypbl

CrakaH /

C BOAoOMn

PucyHok 3.2
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3.3.7 'papyvpoBka pH-anekTpoga

3.3.7.1 Ycnosus npoBeaeHns rpagympoBKu

"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.

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

3akpbITb 06a 3axuma.

N3 pasbema «NEKTPO[ OMNOPHbIN» 6rnoka yeunutens n3snedb LUTENCEemb Co-
eMHUTENbHOro NPoOBOAA 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 CpaBHEHUS 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 BydrepHbIn pacTBop. BeligepxaTb anektpoabl B 6ydepHom pacteope 10 MuH.

BkntounTb aHanu3aTop 1 AoXa4aTbCA YCTaHOBUBLLMXCHA MOKa3aHWUN.
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Bnok ycunutens

Kabenb coeguHUTENbHbLIN
K1002.5

LLUTencenb
areKkTpoaa 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
BBOQA

» — nosiButcs akpaH MEHIO [A].

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

MEHIO
BBO[O

4 YcTaHOBUTb Mapkep «P»» Ha CTPOKY

«FPAOYUPOBKA pH» 1 HaxaTb KHOMKY
« MEHIO

BBOQA
pucyHkom 3.5.

«

» — MOABUTCA 3KpaH B COOTBETCTBUU C

5 YcTaHOBUTL Mapkep «P» Ha CTPOKY

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

NoSsIBUTCS 3KpaH B COOTBETCTBUN C PUCYHKOM 3.6.

» — noaBuTca akpaH nogmeHto MPAAYVNPOBKA.

A rPAOYUPOBKA pH

pH 1.74

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

A rPAOYUPOBKA pH

270 mB
BY®EP 1.65 02 ™MuH

25.0°C

» BbIXoa

PucyHok 3.6
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Ecnn 3HayeHune pH BydepHoro pactesopa
aBTOMaTU4ECKN He onpeneneHo, MnosiBUTCS
9KpaH B COOTBETCTBMM C pucyHkom 3.7. Cnepnyet
obpatnteca k n. 2.11.

A rPAOYUPOBKA pH

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-
NOJSIHEHMUS Nporpecc-MeTpa NosABUTCA 3KpaH B COOTBETCTBUMM C PUCYHKOM 3.8.

Mporpecc-meTp

» MPOAOOIIXKUTD

A rPAOYUPOBKA pH

pH 1.65

276 mB
BY®EP 1.65 02 MumH

25.0°C

PucyHok 3.8

7 YcTaHOBUTb Mapkep «P» Ha CTPOKY

«MPOOOIIKUTBb» n HaxaTb KHOMKY « MEHIO , _
BBOQA

NOSIBUTCS 3KpaH B COOTBETCTBUM C pUCYHKOM 3.9.

A rPAOYUPOBKA pH

pH 1.65

-160 mB
BY®EP 9.18
BbIMOJIHATb
» BbIXOA 25.0°C
PucyHok 3.9

8 Ecnwu rpagympoBka no BTopomy 6ydepHomy pacTBopy He TpebyeTcsl, yCTaHOBUTb

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

BETCTBUN C pucyHkom 3.10a.

MEHIO

» — NOABUTCA 3KpaH B COOT-

A 3NEKTPOL pH A ANEKTPOA pH
S = 100 % S = 100 %
Ei = -35 mB Ei = -35 mMB
pHi = 7.0 pHi = 7.0
~ ~
— MPOBEPBLTE 9NEKTPOAO ! —
e ~N
» BbIX0O[a » BbIX0O[a
a 6

PucyHok 3.10
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lMpumedyaHue- 3kpaH B COOTBETCTBUM C pUcyHKOM 3.106 nosiBUTCA, eCnun 3Ha4YeHus
nHOMUMpyembix napameTpoB (S unu Ei) BbixogaT 3a gonyctumble npegensl. Cnegyet obpaTtntbcs
Kn. 2.11.

9 YcTaHOBUTL Mapkep «P» Ha CTPOKY

EHIO

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

» — MOo-
> OA
ABUTCSA 9KpaH B COOTBETCTBUWN C pUCyHKOM 3.11.

HET

PucyHok 3.11

10 YcraHoBUTbL Mapkep «P» Ha CTPOKY
» — NOSABUTCA 9KPaH A BBEOWUTE OATY

OA v HaxaTb KHOIMKY « MEHIO
BBO[

B COOTBETCTBUWN C pUCyHKOM 3.12.

A0.MM.IT
» —-0L£01.15
)

BbIXO[

PucyHok 3.12

Mocne ycTaHOBKM AaTbl KHOMKamMu «G», by YCTaHOBUTb MapKep «»» Ha CTPOKY
MEHIO »

BBO[A
pagyvpoBka no ogHomy GydepHOMY pacTBOpY 3aBepLUeHa.

BbIXO[ n HaxaTb KHOMKY «

11 [nsa rpagyvpoBKu no BTopoMy BychepHOMY pacTBOpY, BOCMPOU3BOASALLIEMY 3HA-
yeHune pH 9,18 npmn Temnepatype pacteopa (25 + 0,2) °C, n3sneyb aNeKTpoabl U AaTumK
TemnepaTypbl U3 NepBoro 6ydepHOro pactTeopa U NPOMbITb UX B AUCTUNNIMPOBAHHOW BOAE
(nocnepoBaTenbHO B ABYX cocydax).

3aTteM npoMbITb UX B OTAENbHOM 00beme BTOporo OydepHoro pactesopa n nome-
CTUTb B HENCMONb30BaBLUMNINCSA paHee BTopon BydepHbin pacTBop. [loxaaTbcsl yCTaHOBUB-
LUMXCS MOKa3aHU aHanuaartopa.

12 Ha akpaHe B COOTBETCTBUM C PUCYH-
koM 3.10 ycTaHOBUTb Mapkep « P » Ha CTpoky «Bbl-
MEHIO » — MO~
BBOA pH —_———

SIBUTCA 9KpaH B COOTBETCTBUN C pUCyHKOM 3.13.

A rPAOYUPOBKA pH

NONHUTb» 1 HaxaTb KHOMKY «

-160 mB
BY®EP 9.18 01 mMwuH
» BbiXoAa 25.0°C

PucyHok 3.13

Ecnu 3HaveHne pH BydepHoro pactBopa aBTOMaTUYECKU He onpeeneHo, no-
ABUTCS 3KpPaH B COOTBETCTBMM C pUCcyHKoM 3.7. Cnegyet obpatutbea K n. 2.11.
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13 Ecnun 3HayeHune pH BTOpOro 6ydepHoro pacteopa aBToMaTnU4eCKn onpeaerneHo,
nosiBuTCA 3HaveHue pH GydepHoro pactBopa M Ha4yHETCS 3anofiHEHWE nporpecc-meTpa.
lMocne 3anonHeHus nporpecc-meTpa NoABUTCA 9KpaH B COOTBETCTBUMN C pUCyHKOM 3.14.

MNporpecc-meTp \| TPABYMPOBKA pH
160 mB
BY®EP 9.18 01 mwuH
> 3AKOHYUTb  25.0°C

PucyHok 3.14

» — NOABUTCA 3KpaH B COOTBETCTBUN C PUCYHKOM 3.10a.

14 HaxaTb KHOMKY « MEHIO
BBOQA

MEHIO
BBOA

» —

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

NosIBUTCA 9KpaH B COOTBETCTBUU C pUCyHkom 3.11.
» — MOSABUTCH

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

9KpaH B COOTBETCTBUU C pucyHKoM 3.12. pagyvpoBka no Asym 6ydepHbIM pacTBopam 3a-
BepLLEHa.
"pagyvnpoBKka BTOPOro kKaHana naMepeHnin Npon3BoamTca aHanormyHbIM ob6pasom.
lMocne oOKoH4YaHMs rpagyuMpoBkM pH-anekTpoga wm3BnedYb M3 rHesga pasbema
«OMOPHbIV SNEKTPO» 6noka yeunutens wTekep OnopHOro aekTpoaa U BCTaBUTb Ha
€ro MecTO LUTEKEP COeaMHUTENBHOIo NpoBoaa.

3.3.8 'pagyupoBka aHanmnsaTopa no KOHUEHTpauMm MOHOB HaTpus
3.3.8.1 Onucaxne TMNOB rpagyMpoOBOK

B aHanusaTope npeaycMoTpeHo crieqytoLime Tunbl rpagyMpoBOK:

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

6) rpagympoBka «TUM1A» nubo «TUM1O» — 3TO ogHOTOYEYHas rpagympoBka,
npeaHasHa4vyeHHasa ans noACcTPONKN CMELLEHUSI N3MEPUTESTbHOM XapaKTEPUCTUKMN.

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

[Ansa namepeHunin manbix KOHLEHTPaUMA MOHOB HaTpus pekomeHayemas KOHLEHTpa-
ums rpagyvpoBo4YHoro pacteopa oT 10 go 230 mkr/gm3 (06bi4HO 115 mkr/am®). [Ans uame-
PEHU OPYrMX KOHLEHTPaLUUN MOHOB HaTpPUs MOXHO MCMNOMb30BaTh rpagynpoBOYHbIE pac-
TBOPbI C APYron KOHUEHTpaumen.

[aHHbIN TUN rpagynpoBKM PEKOMEHAYETCS B Ka4eCTBE OCHOBHOrO Npu paboTe ¢ aHa-
nM3aTopom;

B) rpagympoBka «TUM2A» nubo « TUM20» — aTO TpexTtoyeyHas rpagyvpoBka, B
KOTOPOM OMOPHbIMM TOYKaMK ABNAOTCA UCXOOHAA BoAA, KOTopasa UCNonb3yeTcs Angd npu-
roTOBMEHMS OPYrMX pacTBOPOB, M NPUroTOBMEHHbIE HA 3TOM BoAE ABa pacTBopa C U3BECT-
HbIM 3HaYeHneM fob6aBKkn NOHOB HATPUS.
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[aHHbIN TMN rpagynpoBKM peKoMeHayeTCa NPOBOAMTL TOrAaa, korga pabounn pecypc
9NEKTPOAO0B B 3HAYUTENBHOM CTENEHU BblipaboTaH U KPyTU3HA SNEKTPOAHbIX XapakTepu-
CTUK 3aMETHO OTNn4aeTcsa OoT TeopeTnyeckon. MNpakTnyeckass HEOBGXO4MMOCTb MCMNOSb30-
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» pekomeHOyeTCa NPpUMEHATL nNepen npose-
AeHvem rpagympokn « TUM1A» nubo « TUMM1A. ns aTtoro:

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

MEHIO

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

MEHIO
»

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

nosiButcsa akpaH nogmexto NAPAMETPHI;
r) yctaHoButb mapkep «»» Ha cTpoky «FTPAOYUPOBKWU Na» n HaxaTb KHOMKY

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

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

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

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

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

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

PucyHok 3.15

3.3.8.3 Ipapyvposka « TUM1A» nmbo « TUM1O»

3.3.8.3.1 Ycrnosus npoBefeHus rpagynpoBKu

pagyvpoBKYy aHanusaTopa cregyeT NpoBOAMTb MpU TemnepaType OKpyXakoLero
Bosayxa ot nnoc 15 go nntoc 30 °C.

3.3.8.3.2 NoaroToBka K rpagyvpoBke

Mepen Havanom rpagympoBKN SYENKY MPOTOYHYK C YCTAHOBIIEHHOW B HEM 3feK-
TPOAHOM CUCTEMOWN HeOoBXoaUMO TWATENbHO OTMbITb OT BO3MOXHbIX 3arpssHeHun. [Ang

3TOro obecneynTb HenpepbIBHbIN NPOTOK aHaNM3MpyeMol cpeabl, Ha KOTOpoK npeanona-
raeTcs SKcnnyaTauus aHanusatopa, Yepes ruaponaHerb B TedeHne 1-2 CyToK.



s

3aTtem NponycTuTb Yepes3 NPOTOYHYI0 SAYENKY B TeYeHne He meHee 30 MUH OYULLEH-
Hyto Boay. [logaya ouunweHHoW BoAbl AOSMKHA OCYLLECTBNATLCA U3 EMKOCTU KOHTPOJSTbHOIo
pacTBopa, YTo No3BonuUT Bornee 3KOHOMHO MCNONb30BaTb BOAY.

CoeavHeHNa y3rnoB rugponaHeny JoSKHbl COOTBETCTBOBATbL PUCYHKY 3.16.

MCTOYHUK nuTaHuA
nM-1002

3axum 2

Tpy6ka NBX CT-18
PucyHok 3.16 — CoeduHeHus y3noe audponaHenu [T1-1002T npu nposedeHuu 2padyuposku rno Cna
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3aKpbITb 3aXNM 2.

Bkntountb BAL.

Mepesectn BAL B pexxum « OCTAHOBKA».

MpurotoButs 1 AM3 pacTBopa Xfopuaa HaTpust C KOHLEHTpaLuuel MOHOB HaTpus
Cﬁ,’;"a, Hanpumep, 23 MKr/am3, B COOTBETCTBUM C NpunoxeHuem b.

N3mepuTb KOHUEHTpaLMIO NOHOB HAaTPUS B UCXOLHOW OYMLLIEHHOM BOAE, HA KOTOPOW

rotoBuncs pactsop Cyg' , MKr/am3.

CnunTb N3 eMKOCTW KOHTPOSbHOIO pacTBOpa OYMLLEHHYHO BOAY M 3anuTb rpagyvpo-

BOYHbIN pacTBOp Xropvaa HaTpusl ¢ KOHLEHTpauuen noHoB Hatpus 23 Mkr/am3 (nmbo pac-
TBOP C APYrov N3BECTHOM KOHLIEHTpaUKnen).

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

3.3.8.3.3 lMopsinok nposeaeHns rpagynpoBKu

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

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

3 YcrtaHoBUTL Mapkep «P» Ha cTpoky «FTPAOYWUPOBKA» n HaxaTb KHOMKY
« ':E:'E » — noaBuTcsa akpaH nogmeHo MPAOAYUWPOBKA.

4 YCTaHOBUTb Mapkep «P» Ha CTPOKY
«TPAOYUPOBKA Na» wn HaxaTb KHOMKY A FPARYUPOBKA Na
« “;E';'o » — NOSIBUTCS 3KpaH B COOTBETCTBUN C pU-

A TUN 1A (1 TOYKA)
CyHKOM 3.17.

TUN 2A (3 TOYKM)

> BbIXO[

PucyHok 3.17

5 YctaHoBUTbL Mapkep «P» Ha CTPOKY Afl
«TUM1A» nn6o «TUM1O» n HaxaTb KHOMKY A FPAAYUPOBKA TUM 1A
MEHIO
«

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

Cha 0.0
CyHKom 3.18.

aM

- 50 mB

» MPOAOJIXUTb 01 mwuH

PucyHok 3.18
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6 [Nocne yctaHOBMNEHUA NnokasaHun (opu- FPAOYWPOBKA TWUM 1A
eHTUPOoBOYHO 4Yepe3 10-15 MUH) HaxaTb KHOMKY A
MEHIO
« » — MOABUTCA 3KpaH B COOTBETCTBUM C MKF
BBOA CNa OO0.0 am’

pucyHkom 3.19.

BBEOWUTE 3HAYEHUE
> BbIXO4

PucyHok 3.19

7 HabpaTb TOYHOe 3HayeHuWe, paBHOE CYMMe 3Ha4YeHW KOHLEeHTpauuu WMOHOB
HaTpPWUsi NPUrOTOBMEHHOro pacTBopa C,ff;“‘), MKI/OM3, 1 KOHLIEHTpaLMN MOHOB HaTpUs B UC-

xogHoit Boae, Cyg » MKI/AME. HaxaTb KHOMKY « “;E';IE

BbIXO[.

», MOSIBUTCSI MapKep « P » Ha CTPOKe

8 HaxaTb KHOMKy « “;E::) » — MOSAIBUTCS A SNEKTPOM Na
3KpaH B COOTBETCTBUM C pucyHkom 3.20. S = 99%
Ei = =147 mB
AMMUAK
» BbIXO[
PucyHok 3.20
9 HaxaTb KHOMKy « ':E:f ». lNosButca COXPAHUTB 2
3KpaH B COOTBETCTBUM C pUCyHKOM 3.21. A
> HET

NOBTOPHbIVU BBO[,

PucyHok 3.21

YCTaHOBUTb MapKep « P » Ha CTPOKY:

e 1A, ecnu TpebyeTcs CoOXpaHUTb NapameTpbl NPOBESEHHOW FPagyMPOBKU;

e HET, ecnu He TpebyeTcsa coxpaHuTb napameTpbl NpoBeOEHHOW rpagyvpoBKM
(aHanuaaTop nepenaeT B PEXUM U3MEPEHMIA, COXPAHNB 3HAYEHUS NpeablayLen rpagyu-
POBKWN);

e MOBTOPHbIW BBOJA, ecnn TpebyeTca NOBTOPHO BBECTM 3HAYEHMe (Hanpumep,
B Crfiy4yae owunbkM BBOAA) KOHLIEHTPALMM MOHOB HaATpPUS Ha 3KpaHe B COOTBETCTBUU C pu-
CyHKOM 3.19.

10 HaxaTb KHOMKY « gggﬁ ». [osABUTCA 3KpaH B COOTBETCTBUM C pUCyHKOM 3.11.

11 [Mocne ycTaHOBKW gaTbl NpOBeAeHUs rpagynpOBKM YCTaHOBUTL MapKkep « P » Ha
MEHIO
».

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

3.3.8.4.1 Ycnosus npoBefeHUs rpagyypoBKu

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

PacTtBopbl 4OMKHbI FOTOBUTLCS Ha OAHOW 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

MoarotoBka k rpagympoBke « TUM2A» nnbo «TUM20» aHanorMyHa noaroToBke K
rpagyvpoBke « TUM1A».
N3mepaTb KOHUEHTPaLMIO MOHOB HaTpUsi B UCXO4HOW OYULLEHHOW BOAE, HA KOTOPOW

ucx

rotosuncst pacteop Cyg , MKI/AM3, He TpebyeTcs.

[ns rpagyvpoBKM NPUroTOBUTL PACTBOPbLI C pEKOMEHOYEMOU KOHLEHTPaUNEN 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 lMopsinok npoBeaeHns rpagynpoBKu

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

» — nosiButcsa akpaH MEHIO [A].

2 HaxaTb KHOMKY « MEHIO
BBO[

3 YcrtaHoBuTb Mapkep «P» Ha cTtpoky «TPAAYUPOBKA» n HaxaTb KHOrMKY

MEHIO
«

» — nosBuTca akpaH nogmeHto MPAAYVPOBKA.

BBOA
4 YctaHoBUTb Mapkep «P» Ha cTpoky «TPAOYWNPOBKA Na» n HaxaTb KHOMKY
«MEHIO - hosBuTCS 3KpaH B COOTBETCTBUU C PUCYHKOM 3.22.

BBOA

A rPAOYUPOBKA Na

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

» BbIXO[

PucyHok 3.22
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5 YcTtaHoBUTb Mapkep «P» Ha CTPOKY FPAOYUPOBKA TWM 2A
«TUN2A» nnbo «TUMN2O» n HaxaTb KHOMKY A
MEHIO
« » — NOSABUTCSA 3KpaH B COOTBETCTBUU C MKF
BBOA P CNa 2-2 am®
pucyHkom 3.23. - P
— TOYKA 1 — -50 mB
7 ~
» MPOOOIDKUTL 01 mwuH

PucyHok 3.23

6 Korga B eMKOCTW rpagyvpOBOYHBIN pac-

TBOP MOYTU  3aAKOHUMTCS, HaxaTb  KHOMKY A FPAOYUPOBKA THWIM 2A
MEHIO
“ggop " MOMBATCA dKPaH B COOTBETCTBUY C Pi Cua 55 e
CYHKOM 3.24. . AM
7 3aKpbiTb 3aXuUM 2. > ~
8 MepeBectn BAL B pexum «OCTA- _//TOL"(A 25 -31 mB

HOBKA».

9 CnnTb N3 eMKOCTU KOHTPOSIbHOro pac-
TBOpa OCTaTKu pacTBopa.

10 3anuTb B cocya 1,0 AM® rpagynpoBoY-
HOro pacTtBopa C KOHUEHTpaunen MoHOB HaTpus
23 mkr/am3.

11 OTKpbITb 3aXnMm 2.

12 Mepesectn BAL B pexum «PABOTAN.

> MPOAOIIXUTb 01 mMwmH

PucyHok 3.24

13 Korga B emKoCTU rpagyvpOBOYHbIN rPAOYUPOBKA TWIM 2A
pacTBOp MOYMTU 3aKOHYUTCH, HaxaTb KHOMKY A
MEHIO
« », MOABUTCA 3KpaH B COOTBETCTBUM C MKr
BBO[A P CNa 23-5 am®
pucyHkom 3.25. - -
14 3akpbITb 3aXUM 2. ~ TOYKA 3 — 20 mB
15 MepeBectn BAL B pexum «OCTA- — ~
HOBKA». » MPOOOMKUTb 01 MuH
16 CnuTb M3 eMKOCTU KOHTPOJSTLHOIO pac-
TBOpa OCTaTKU pacTBopa. PucyHok 3.25

17 3anuTb B emkocTb 1,0 Am3 rpagynpoBOYHOIo pacTBopa C KOHLEHTpaLmMen MOHOB
HaTpusa 230 mkr/gm3.

18 OTKpbITb 3aXUM 2.

19 Mepesectn BAL B pexum «PABOTAY.

20 Korgpa B €eMKOCTM rpagyMpoOBOYHbIN
pacTBOpP MOYTM 3aKOHYUTCH, HaxaTb KHOMKY A FTPALIYUPOBKA TUM 2A
MEHIO
« », NOABUTCS 9KpaH B COOTBETCTBUM C pU- MKF
BBOA CNa 232 am®
CYyHKOM 3.26.
~N 7
— TOYKA 3 - 93 mB
7 ~
» MPOOOIDKUTL 01 mwuH

PucyHok 3.26



21 HaxaTb KHOMKy « MEHIO
BBO

», NOABUTCS 3KPaH B COOTBETCTBUM C PUCYHKOM 3.28a.

A FrPAOYUPOBKA TWIM 2A

Cra  000.0 5

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

A rPAOAYUPOBKA TWIM 2A

Cha 23.0 o

BBEOAUTE 3HAYEHUE
OJOBABKU B TOYKE 2

a

» BbIXO[

6

PucyHok 3.27

22 3aKpbiTb 3aXuUM 2.

23 [lMepeectn BA[l B pexxum «OCTAHOBKA».
24 BBecTu Ha akpaHe (pucyHok 3.27a) 3HadeHwue 23,0 mkr/ame.

25 YcTtaHoBUTbL Mapkep « P » Ha cTpoky BbIXO[ (pucyHok 3.276) n HaxaTb KHOMKY

« MEHIO
BBOA

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

A FrPAOYUPOBKA TWIM 2A

\l/

Crn -000.0 i

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

A rPAOYUPOBKA TWIM 2A

Crna  230.0 o

BBEAUTE 3HAYEHME
OOBABKU B TOYKE 3
> BbIXO[

a

6

PucyHok 3.28

26 BBecTu Ha akpaHe (pucyHok 3.28a) 3HadeHune 230 mkr/ame.

27 YctaHoBUTb Mapkep « P » Ha cTpoky BbIXOL (pucyHok 3.286) n HaxaTb KHOMKY

A ANEKTPOO Na

« '\;Eg'g ». [losIBUTCA 3KpaH B COOTBETCTBUM C PUCYHKOM 3.29a.
A ANEKTPO[O Na
S = 9%
Ei = -147 mB
AMMUAK
» BbIXO[
a

S = 9%
Ei = -147 mMB
~ AMMMAK ~
— NPOBEPLTE ANEKTPOA ! —
7~ ~
> BbIXO[
6

PucyHok 3.29




83

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

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

». [oaBnUTCA 3KpaH B COOTBETCTBUM C pucyHkom 3.30.

HaXaTb KHOIKY « MEHIO
BBO[

COXPAHUTb ?
AOA
» HET

NMOBTOPHbIA BBOA

PucyHok 3.30

YCTaHOBUTb MapKep « P » Ha CTPOKY:

e 1A, ecnu TpebyeTcs coxpaHUTb NapameTpbl NPOBEAEHHOW rpadynpOBKHY;

e HET, ecnu He TpebyeTca coxpaHuTb napameTpbl NPOBEeAEHHOW rpagyvpoBKu
(aHanuaaTop nepengeT B PEXUM U3MEPEHMUIA, COXPaHMB 3HAYEHUS npeabiayLien rpagym-
POBKW);

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

12 HaxaTb KHOMKy « gggﬁ ». MNoaBUTCA 9KpaH B COOTBETCTBUM C PUCYHKOM 3.11.

13 T[Mocne ycTaHOBKW faTbl NpOBeAeHUs rpagynpOBKM YCTaHOBUTL Mapkep « P » Ha
MEHIO
».

BBO[

cTpoky BbIXO[ n HaXxkaTb KHOMKY «

3.3.9 3ameHa pacxogHbIX MaTepuanos

3.3.9.1 3ameHa noALLenaYmBaroLLEro peareHTa

3ameHy noglwiesiavymBarolero peareHta
npon3BOoAnNTb NO MepPe UCTOLLEHNA — KOrga ropuTt

ceetoanongq «NCTOWLEHWE PEATEHTA» Ha / A
BAL (pucyHok 3.31). HAPYLUEHUE
PEFYQMPOB/AHVIH
— . -
\\ //

v
v
/
v

PucyHok 3.31



84

3.3.9.2 3ameHa punbTpytoLLero Matepuana

[na 3ameHbl pUNbTPyOLWEro matepmana B COOTBETCTBUM C pUCyHKOM 3.32 criefyer:
— 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

020-025-30-2-7
a 6
PucyHok 3.32 — SameHa ¢hunbmpyrow,e2o mamepuarna (MecmHbil eud)

3.3.10 3ameHa u3genun ¢ 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
CoctaBHas vactb rugponadHenu NM-1002T KonbLo ynnoTHUTENBLHOE
HanmeHoBaHwne O603HaveHne Tunopasmep no Konu4ecteo,
OCT 18829-2017 L.
Aveiika npoToOYHaA BP49.12.200 005-007-14-2-7* 1
006-008-14-2-7 1
011-014-19-2-7* 1
012-016-25-2-7* 1
020-025-30-2-7* 2
YCTpOMCTBO NepemeLlnBaHus BP49.12.230 004-006-14-2-7 1
016-019-19-2-7 1
HarpeBaTtenb BP49.12.420 004-007-19-2-2 1
020-025-30-2-2 1
Jatyumk nposognumoctu Ar1-1002 BP49.02.500 012-016-25-2-7 1
EMKOCTb KOHTPONBLHOro pacTeopa BP49.02.600 005-008-19-2-2 1

* 3ameHy Npomn3BOANTb M3 KOMMIIEKTA 3anacHbIX Yyacten BP49.12.950.

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

4.1 Obwue ceedeHus

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

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

4.2 [To0ecomoeka aHasuzamopa

[ns atoro cneayer:

— OTKMYMTbL 6nok npeobpasoBaTesibHbIN U UCTOYHUK NuTaHna UIM-1002 ot cetn
nepeMeHHOro TOKa;
— 0TCoeaMHUTb OT pa3bemoB Brioka NnpeobpasoBaTenbHOrO:
e rMaponaHenu;
e PErUCTPUPYIOLLNE N CUTHANU3UPYHOLLNE YCTPOMCTBA;

— OTCOEAMHUTb OT pa3beMoB Gri0ka aBTOMaTUYECKOro A403UPOBAHNSA UCTOYHMK M-
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 noawenaymBarowmm peareHT U rpagyMpoBOYHbLIN
pactBop PA3PELUAETCA TonbKo B cneuuyanbHO NOAroTOBIEHHYK NOCyAy C Kpbil-
KaMu; CNvB NojLienayMBalollero peareHTa u rpagympoBo4YHOro pacteopa B ooLyro
KaHanM3auuoHHYI 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 1 pH-anekTpoad BMeCTe C KpbllKamMu U3 S4YEnKu
NPOTOYHOWN;

— 3aKpbiTb YYBCTBUTESNbHYIO YaCTb HATPMEBOIO ANEKTPOAA 3aLLUUTHBIM KOSINA4yKkoM C
pacTBopoM HaTpus TeTpabopata (bypbl) 5 %;
— yCTaHOBUTb Kpbiwkn BP49.02.203-02 B A4eiky NPOTOYHYH B3aMeEH 3r1eKTPOaOoB.

4.3 Ynakoeka aHanu3lamopa

[ns aToro cneayer:

— YNOXMWTb COCTaBHbIE YacTW aHanu3aTopa B repMeTUYHbIE NONMMITUINEHOBbLIE Na-
KeTbl (ZOMycKaeTcs UCMoNb30BaTh NAKeT € 3aMKOM Tuna «MonHus»);

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

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

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

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

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

lMTpumMeyaHus

1 JonyckaeTcsa OTNpaBnsTb B PEMOHT TOMbKO HEWUCMPAaBHYIO COCTaBHYHO YacTb aHanusaTopa
(Hanpumep, Tonbko 6NoK Npeobpa3oBaTENbHbIN NN TONLKO rMAPONaHenb).

2 BA[ pomxeH 6bITb OTNPaBnNeH B pEMOHT COBMECTHO C KOMMPECCOPOM (cocya Ang nogiena-
yuBatoLLero peareHTa (BB-1-1000) MOXXHO He OTNPaBNsTh).

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

5 TPAHCINTOPTUPOBAHUE

YcnoBust TpaHCNOPTMPOBaHUS aHANM3aTOPOB B YNaKOBKE NPeAnpUATUA-U3roToBUTENS B
ycnosusax xpaHeHunst 5 no NOCT 15150-69 npu Temnepatype ot muHyc 5 go nntoc 50 °C no
npaeuiam 1 HopMam, AENCTBYHOLLMM Ha KaXXOOM BUAE TpaHcnopTa.

6 XPAHEHUE
6.1 Ycnoeus xpaHeHusi o eeo0a e 3Kcrlyamauyuro

XpaHeHne aHann3aTopoB NPOUN3BOANTCA B YNAKOBKE NPeanpUAaTUS-U3roToOBUTENS B
ycnoBusix xpaHeHna 1 no FOCT 15150-69.

B nomeweHnax ana xpaHeHus He AOIMKHO ObiTb MbifK, NApPOB KUCMOT M Leroyu,
arpeccuBHbIX ra3oB 1 ApYrnx BpeOHbIX NMPUMECEN, Bbl3bliBaOLLMX KOPPO3MIO.

MecTo XpaHeHust OIMKHO ObITb YMCTbIM, MPOXMAAHBLIM, CYXMM, BEHTUIIMPYEMbBIM U
3aLUMLLEHHBIM OT aTMOCEPHbIX 0OCAOKOB.

6.2 Ycroeusi xpaHeHUs1 nocJie aKkcrsyamayuu

6.2.1 lNoaroToBka K XpaHeHWo Ha CpoK A0 12 MmecaueB (KpaTKOBPEMEHHLIN NepepbIB
B paboTe)

[lnsa atoro cneayer:

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

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

— OTKMOYUTb 60K NpeobpasoBaTenbHbIN U UCTOYHMK NuTaHusa UIM-1002 ot ceTtu
nepeMeHHOro ToKa;

— CNWTb NOALLENaYnBaoLLNN peakTMB U3 cocyaa rmaponaHenu;

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

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

— obecneynTb YCroBUS XpPaHEHUS ANIEKTPOAOB B COOTBETCTBMM C NpaBunamu, npu-
BeJEHHbIMU B NX 3KCMNSyaTaunoHHOW AOKYMEHTauuu.
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6.2.2 NoaroTtoBKa K XpaHeHUo Ha cpok bonee 12 mecsueB (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 npoussoantcs 6e3 cpeacTs BpeMEHHOM
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 cnegyer:

— MOAroTOBUTbL M YCTAHOBWUTb HATPUEBBLIN U pPH-3anNekTpoabl B COOTBETCTBMM C
n. 2.3.3.2;

— nogkmnouynTb 6nok npeobpasoBaTesibHbIN 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 rpagyupoBKYy aHanm3aTopa rno KOHLEeHTpauumn NMOHOB HaTpUs B COOTBET-
cteum c n. 3.3.8.

6.3.2 BBoa B aKkcnnyaTaumio nocne xpaHeHusi bonee 12 mecsiues

PacnakoBaTb aHanu3aTop 1 NOArOTOBUTbL Kk paboTe B COOTBETCTBUM C pa3feriom. 2.
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A1.1 O6nacTtb npMmeHeHusA

HacTosawan metoguka pacnpocTtpaHsieTcs Ha aHanuaatop Hatpua MAPK-1002 (pa-
nee aHanmMsaTtop) C MapkMpPOBOYHON TabnNn4YKoM, coaepKallen perMcTpaumnoHHbI HoMep B
"ocynapCTBEHHOM peecTpe CpeacTB U3MEePEHNn N MHTepBar Mexay NoBepkamu.
HacToswaa metoguka yctaHaBnvMBaeT MeToAbl U CpeficTBa NepBUYHON U Nepuoaun-
YeCKOW NoBEpPOK aHanmsaTopa, npeaHasHayeHHoro Ana n3aMepeHnin MaccoBomn KOHUEHTpa-
uuK (akTMBHOCTK) MOHOB HaTpuA (Cna) M Temnepatypbl (°C) BOAHbIX pacTBOPOB.
WHTepBan mexay nosepkamu — 2 roaa.

A1.2 Acnonb3yemMble HOpMaTUBHbIE JOKYMEHTbI
PMI" 51-2002 'C. [JokyMeHTblI HAa METOAUKN NOBEPKM CPeacTB namepeHun. OcHoBs-
Hble NOJTIOXEHNS.

A1.3 MeTpornormyeckme xapakTrepucTuku, npoBepseMbie Npu noBepke

Mpeaenbl oonyckaemon OCHOBHOW abConTHOM NOrpeLlHOCTN aHanmaaTopa npu us-
MepeHun Cna NO MHOUKaTOPY Npu TemnepaType aHanuampyemon cpegbl (25,0 £ 0,2) °C u
Temneparype okpyxatowiero sodgyxa (20 £ 5) °C gormkHbl cooTBeTCTBOBaThL Tabnuue Al1.3.1.

Tabnuya A1.3.1

NcnonHeHue [OnanasoH Mpeaensl gonyckaemon OCHOBHON
aHanuaaropa N3MepeHUH, abconoTHOM NOrpeLlHOCTN aHanM3aTopa npu
MAPK- MKr/gm3 nsmepeHnn Cna No MHankaTopy, Mkr/am3
1002, 1002/36,
1002/1, 1002/1/36 ot 0,7 go 1000 + (0,5 + 0,12Cna)
1002P, 1002P/36, ot 0,7 po 1000 + (0,5 + 0,12Cna)
1002P/1, 1002P/1/36 o1 1000 go 3000 + 0,3Cna
1002T, 10021/36, o1 0,01 go 1000 + (0,03 + 0,12Cna)

1002T/1, 1002T/1/36

Cna — I3MEepPEHHOE 3HaYEeHNE MaCCOBOWN KOHLIEHTPaLUUK (aKTUBHOCTM) MOHOB HATpus, MKr/am®.

Mpenenbl gonyckaemonm OCHOBHOW abCOMOTHOM MOrpeLlHOCTU aHanmM3aTopa npy name-
peHun Cna MO TOKOBOMY BbIXOAY Npw TemnepaType aHanusmpyemon cpebl (25,0 £ 0,2) °C un
TemnepaType okpyxatowiero Bo3ayxa (20 + 5) °C gormkHbl cooTBeTCTBOBaTL Tabnmue Al.3.2.

Tabnuya A1.3.2

WcnonHeHne [nanasoH Mpenensl gonyckaemMon OCHOBHOM
aHanmsaTopa N3MepeHNN, abconTHOM NOrpeLHOCTM aHanuaaTopa npu
MAPK- MKr/am3 namepeHnm Cna N0 TOKOBOMY BbIXOAY, MKr/am®
1 2 1 2 uan
P Olooégfl’ a6 ot 0,7 10 1000 £[(0,5 + 0,002 C2“"y + 0,12Cnal
1002P, 1002P/36, ot 0,7 4o 1000 +[(0,5 + 0,002 C2““") + 0,12Cnal
1002P/1, 1002P/1/36 >
ot 1000 o 3000 + (0,002 C2““" + 0,3Cna)

1002T, 1002T. uan
oaa T S0 | 070,01 20 1000 £[(0,03 + 0,002 C2“") + 0,12Cnel
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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-
nmue A1.3.3.

Tabnuya A1.3.3

VcnonHeHne [nanasoH namepeHun, Mpenenel gonyckaemown
aHanusaTopa 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 o 1000 1 (1,0 + 0,24Cna)
1002P/1, 1002P/1/36 o1 1000 go 3000 + 0,3Cna

1002T, 10021/36, o1 0,01 10 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 ..o.eiii i e +0,3.

A1.4 Onepauuu noBepKu

Mpn npoBeaeHMM NoOBEPKN AOSMKHbI ObITb BbIMNOSIHEHLI ONepaLmu, yka3aHHble B Tab-
miue Al.4.1.

Tabnuya A1.4.1

HanmeHoBaHue onepauuu Howmepa nn. |Heob6xogmMmocTb NpoBeaeHust orne-
MEeTOaUKM pauuu npu
nepBUYHOM 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 OnpepgeneHne oOcHoBHOM abcontoTHoM no- | Al1.10.4 + +

rpPeLIHOCTN aHanu3aTopa nNpu namepeHmumn Ca No
TOKOBOMY BbIXOA4Y

5 OnpegeneHne gononHutenbHon abcontotHon | A1.10.5 + +
MOrpeLLHOCTM aHanM3aTtopa npy namepeHnm Cya,
Bbl3BaHHON M3MEHEHMEM TemnepaTypbl aHanu-
3upyemMon cpefbl (NOrpeLHocTb Temnepartyp-
HOW KOMNeHcauun aHanusaTopa)

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

lMTpumeyaHus

1 3HaK «+» 03Ha4aeT, YTO onepauunio NPOBOAAT.

2 MNpun nonyyeHun oTpuLaTenbLHOro pesynbTaTa nocne nbon n3 onepaumin NnoBepka npekpawla-
eTcs, aHanusaTtop 6pakyeTcs.
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A1.5 CpeactBa noBepKu

Cpeacrtea M3MepeHWI, peakTyBbl, MaTtepuarbl, MPUMEHSAEMbIE NPWU NOBEPKE, yKa-
3aHbl B Tabnvue A1.5.1.

Tabnuya A1.5.1

Howmep HanmeHoBaHMe 1 TMN OCHOBHOrO MM BCNOMOraTenbHOro cpeactea nosepku; 06o-
nyHKTa 3Ha4YeHne HOpPMaTMBHOrO AOKYMEHTa, perfnameHTpytowero TexHnyeckue 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 o 90 %. A6contoTHasi NOrpeLHOCTb 3mepeHns + 7 %.
A1.8.1 BapomeTp-aHepong BAMM-1
[wnana3soH namepsiemoro gaesnexHns ot 80 go 106 klla.
Mpenen gonyckaemon oCHOBHOM abcontoTHon norpewwHoctn £ 0,2 klMa
A1.10.5 TepmomeTp nabopaTopHbIn 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 nepemMeHHoro HanpsbkeHns, B.
Mcnonb3yeMbln npegen naMmepeHuni curbl NOCTOSAHHOIO Toka 40 MA,;
OCHOBHasi abConNTHas NOrpeLLHOCTb 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, MorpelwHoCTb 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 FTOCT 29227-91 1 cm®, norpetuHocTb + 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®, norpelHocTsb + 0,1 cm®
A1.94, Hatpun xnopucteinn no FOCT 4233-77, x.4. nubo 4.4.a.
A1.9.5
A1.9.3, Bopa ounwieHnas ansa xmmmyeckoro aHanmsa OCT 34-70-953.2-88
A1.94,
A1.9.5

MpumMeyaHus

1 [onyckaeTtcs npumMeHeHve APpYrux CPeACTB U3MEPEHUI, He NPpUBEAEHHbIX B NepeyHe, HO
obecneynBaroLLmnx onpegeneHme MeTponormyecknx XxapakTepucTuk ¢ Heob6XoaAMMON TOYHOCTbHO.

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

Cpefcrea nsmepeHuin JOMmKHbI ObITb NOBEPEHBI N UMETL AENCTBYOLME CBUAETESb-
CTBa O NOBEpPKe UNu 3HaKN NOBEPKMU.



93

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 NOTEHUNOMETPUYECKNX N3MEPEHUIN, N3YYUBLLME HACTOSALLYIO METOAMKY NOBEPKN
N aTTecToBaHHbIE B KAYeCTBE NOBEpPUTENS.

A1.7 TpeboBaHusa 6e3onacHoOCTU

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

— npu pabote ¢ xummnyecknumm peaktmsamm — no FOCT 12.1.007-76 n FOCT 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 nposoaat no NOCT 12.0.004-90.

A1.8 YcnoBusa npoBeaeHUs NnoBepKu

A1.8.1 lNoBepka gormkHa NpoOBOAUTLCA B CrefyloLmX YCroBUAX:

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

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

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

A1.9 lNMoaroTtoBKa K noBepkKe

A1.9.1 OcHoBHOe 1 BCnomoraTenbHoe 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 pasgernom 3.

A1.9.3 YcTtaHaBnusatoT npeaensl NporpaMmmMmpyemMoro guanasoHa M3aMepeHuin mac-
COBOW KOHLIEHTpaummn (aKTUBHOCTM) 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/ams;
KOHELL — 1000 mkr/am3;

— 3HayeHus ycTaBoK:

MIN = 0 mKkr/am3;

MAX = 1000 mkr/gm2.

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

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

A1.9.5 [oTOBAT B COOTBETCTBUM C NpUNoxeHnem b oanH n3 Tpex (c yuetom npenmy-
LLLIeCTBEHHOro AnanasoHa u3MepeHui Npu akcnnyaTauum aHanuaartopa) KOHTPOISIbHbIX pac-
TBOPOB XMopuaa HaTpusl C KOHLIEHTpaLumen noHos HaTpus 115, 437 unm 900 mkr/am3. Pac-
X0 pacTBopa Ha noBepky — 2 AMS3 Ha oaHy rMaponaHenb.

A1.9.6 lna ananusatopa  wucnonHeHnn  MAPK-1002P, MAPK-1002P/36,
MAPK-1002P/1 n MAPK-1002P/1/36 roToBAT AOMOMHUTENBLHO OAMH 13 ABYX (C y4eTOoM npe-
UMYLLLECTBEHHOIO Anana3oHa N3MepeHnin Npyu aKcnyaTauun aHanmsatopa) KOHTPOSbHbIX
pacTBopa Xnopvaa HaTpusl ¢ KOHLEeHTpauuen noHos Hatpusa 1380 unu 2600 mkr/ome. Pac-
X0[ pacTBopa Ha NoBepKy — 2 AM® Ha oAHy r’MaponaHerb.

A1.10 NpoBeneHne noBepkun
A1.10.1 BHeLllHUM ocMOTp

Ha noBepky npegbaBnstoT NacnopT N pyKoBOACTBO MO 3KCMyaTaumn.

Mpn NpoBeAeHUN BHELLHEINO OCMOTPa NPOBEPSIOT BU3YyaribHO:

— KOMMJIEKTHOCTb aHanua3aTopa;

— LEeNIOCTHOCTb KOPMyCOB, 3MNeKTpoaoB, kabenen, OoTCyTCTBME MEXaHU4eCKUX Mno-
BpeXAeHN, NPENATCTBYOLLMX HOPManbHOMY (PYHKLMOHMPOBAHMIO aHannsaTopa;

— YUCTOTY U LENOCTHOCTb COEQVHUTENEN N THE3[;

— YeTKOCTb U NpaBUibHOCTb MAPKUPOBKM B COOTBETCTBMM C PYKOBOLCTBOM MO 3KC-
nnyatauyuu (o6o3HadeHne aHanmsaTopa, HauMeHoOBaHWe, 3aBOACKON HOMep aHanua3aTtopa,
3aBOACKON HOMEP 3NeKTpoAaoB, 0003Ha4YeHMe nepeknyaTensi, KHOMOK, COeANHUTENEN,
rHe3q, permcTpaunoHHbIn Homep B ['ocygapCTBEHHOM peecTpe CpeacTB U3MEePEHUn U UH-
TepBan Mexay noBepkamu).

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

A1.10.2 OnpoboBaHue

A1.10.2.1 MNpoBepka (PyHKLUNOHMPOBAHMS aHanM3aTopa B pasfnuU4YHbIX pexumMax pa-
6oTbI

MogkntoyatoT 6ok npeobpasoBaTenbHbIN K CETU NEPEMEHHOrO Toka YactoTom 50 My n
HanpshkeHnem 220 B nnbo 36 B (B 3aBUCUMOCTM OT UCMOSTHEHUS aHann3aTopa).
BkntoyatoT noBepsieMbl aHanusaTtop.
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MEHIO »
BOA

((G » N

\NLe

MpoBepsaT paboTtocnocobHocTb kHomok «KAHAIy, «

’ TN »’

((G».

PesynbTat NpoBEpPKM CUNTAIOT YAOBNETBOPUTENBHBLIM, ECIN:

— noaceeymBaeTcs ceseTtoBon nHamnkaTop « CETby;

— npu HaxaTnm kHonkn « KAHAJT» nameHseTcsa pexmm nHankauumn KaHanos B 3aBu-
CMMOCTM OT KONM4ecTBa NOAKMOYEHHbIX KaHanos (oguH nnbo aea);

» aHanusaTop nepexoauT U3 pexrnmMa U3MepeHuii B

— NPUN HaXaTnn KHOMKN « MEHIO
BBOA

PEXMUM KOHTPOMS U U3MEHEHUSI NapaMeTPOB (BXOA B MEHIO);

— KHOMKON « 6 » OCYLLLECTBNSIETCS BKIIIOYEHME M OTKMOYEHNE MOACBETKU 3KpaHa
NHAMKaTOPA;

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

A1.10.2.2 lNpoBepka cooTBETCTBUA NporpaMmmHoro obecneveHns (MN0O)

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

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

Ansa atoro omkenpyoT naeHtTndpmkaunoHHoe ob6osHaveHne NO n undposblie noeH-
Tnpmkatopbl MO (KOHTPOMBHbLIE CYMMbl UCMOMHSAEMOro KoAa), KOTopble A0SKHbI COOTBET-
cTBoBaTb Tabnuue A1.10.1.

Tabnuya A1.10.1

NoeHTnnkaunoHHble AaHHbIE 3Ha4yeHune
(Npu3Hakm) VMcnonHeHne aHanmnsatopa MAPK-
1002, 1002/36, 1002/1, 1002T, 1002T/36,

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

MpoeHTndukaumoHHoe

HaumeHoBaHue [10:

— [Ong nnaTtbl MHAUKaUmMm 10021.430.03.06 10021.430.03.07
— ANs nnatbl yeunuTens 1002U.430.02.04 1002UT.430.01.03

Homep Bepcumn
(naeHTndukaLmMoHHbIM Homep) MO:

— ans nnatbl HANKaUMn 03.06 03.07

— [ng nnatel yeunutens 02.04 01.03
Lndposon nagentuncpumkatop Mo:

— AN nnaTbl MHOUKaUUn O0xA2BA3EB4 OxB5DEB4A2
— [ANs NnaTbl YCUNUTEns OxA369F903 0x84DABC3A

IMpume4yaHue—YeTtbipe nocrnegHnx undpbl B UAEHTUPOUKALMOHHOM HAUMEHOBAHUN
MO o6os3Ha4vatoT Homep Bepcum [10.

PesynbTat npoBepku cYNTaOT yOO0BETBOPUTENBbHLIM, €CNN NPUBELEHHbIE NOEHTU-
duKaumMoHHOEe 0603HayYeHne, MAEHTUUKATOP METPOoNorndeckn 3sHadymmon 4actu 10,
naeHTndgukatopsl MO (KOHTPOSbHBIE CYMMbI UCMONIHAEMOrO Kofa B LUeCTHaauaTePUYHOM
CUCTEME) COOTBETCTBYIOT YCTAHOBIIEHHbIM MO MHAUKATOPY aHanuaatopa TpeboBaHUAM.
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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 BbIXOay.

A1.10.3.1 lNogroToBka K UaMepeHusm

CobupatloT 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

Im-1002T PucyHok A1.10.2
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PoseTka
K pasbemy «JATUUK A» unun « JATUMK B» D/PC'IOTB
©Onoka npeobpasoBaTeNibHOro

K NCTOYHUKY NUTAHUA I__J

NOCTOsIHHOrO Toka WMIM-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 KOHTPOI1b-
Temneparypbl :

\O|:||:||:| O HOro
1l

pacTteopa

Hatpuesbin
anekTpoa_|

=

pH-anekTpoa _|

]

3axum _ :
BU HTOBOIZ 4}ﬁﬁﬁﬂééf’"'f"'f"'f"""'
TepmocTtaTt

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

Tpybka NBX CT-18
®BHyTp.2,5><1,0

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

1 Cnue

PucyHok A1.10.1



Tpybka
NMBX CT-18
QBHyTp.215X1,
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Gnoka npeobpasoBaTenibHOro

K MCTOYHUKY NMUTaHUA I___|

noctossHHoro Toka MIM-1002

Komnpeccop
K-1002T

BAO-1002T

/

JaTtynk_|
Temneparypsbl

HaTpueBbin
anekTpoA_|

pH-anekTpoa ||

3a>|<vn\f|\
BUHTOBOW

WTyuep_ | 1

AYENKn
NPOTOYHOM

TpyOka

MNBX CT-187

@BHyTp,16,OX2,O;

I
|

i

5l

PoseTka

K pazbemy «JATUUK A» unn « JATUUK 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 MBX CT-18
®BHyTp.2,5X1,O

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

npeobpa3oBaTenbHOrO. }
MoacoegunsitoT mynetumeTp APPA-305 k pasbemy « TOKOBbBIV BbIXO[, CUTMHA-

JINSALNA, RS-485» 6noka npeobpa3oBaTenibHOro B COOTBETCTBMM C pucyHkom A1.10.3.
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[ \ MynbTnmeTp Posetka PC19TB
_|—APPA-305 (8U0 co cmMopPOoHkI Naltku KOHMaKmos)

mA Kanan A
5(+) | 6(-) | (ol 0ob050d
Kanan B 012 011 010 09 08
9+) | 6() 016 015014 013
mA com
'e) o) PoseTka 019018 017
PC19TB

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

PucyHok A1.10.3

A1.10.3.2 lNpoBegeHne namepeHum

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

BknitovatoT TepmocTaT 1 yctaHasnmBaroT TemnepaTtypy (25,0 £ 0,5) °C, nogaepxu-
Bas €e C OTKIMNOHEHNEM OT yCTaHoBMBLUErocsi 3HayeHus + 0,3 °C.

BblaepxuBatoT eMKOCTb KOHTPOSIbHOrO pacTBopa B TEpMOCTaTe HEe MeHee 3 u.

MoacoeauHAT K WTyuepy a4erkm npotovHon Tpyoky MNBX CT-18 Jewyrp.2,5%x1,0 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

Cna' s MKr/am3.

4-20
OpHoBpeMeHHO hUKCMPYIOT BbIXOAHbIE TOKK Gioka npeobpasosatenbHoro [, U

I(?l;f, MA, Ha anana3oHax oT 4 0o 20 MA n ot 0 4o 5 MA COOTBETCTBEHHO.
M3mepeHunst nponsBoaaT Tpu pasa.
Ons aHanusatopa mncnonHeHn MAPK-1002P, MAPK-1002P/1, MAPK-1002P/36 n
MAPK-1002P/1/36 gononHUTENbLHO NPOBOAAT aHanoOrnyHble U3MEPEHUS BTOPOro Mpuro-
TOBJIEHHOIO KOHTPOSBLHOIO pacTBopa xfiopuaa HaTpus, NpeasapuTeribHO YCTaHOBUB npe-
Aenbl ananasoHa namepeHnin Cna N0 TOKOBOMY BbIXOAY:

HAYAJIIO - 1000 mkr/gm3;

KOHEL| — 3000 mkr/om3.

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

Ag=CRp" —(Cra +Cla) (A1.1)

rae Cp,, — MaccoBasi KOHLEHTpaLWsi UOHOB HAaTPUsS KOHTPOJSIbHOTO pacTBopa,
MKr/gm3;
C%,, — U3MepeHHOe 3HaYeHVe MacCOBOW KOHLEHTpaLMK (aKTUBHOCTM) MOHOB
HaTpWUs B Boe OYMLLEHHOW ANA XMMUYECKOro aHanusa, Mkr/ams.

PesynbTat onepauun NoBepKn cYMTaloT yo0BNETBOPUTESIbHBIM, ECINN:
a) npu namepeHun Cna pactBopa C MacCoBOM KOHLUEHTpauuen MoHoB HaTpusa 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

—(05+012CY") < Ay <0,5+012C3;

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

—(0,03+0,12C") < Ay <0,03+0,12C7;

6) npu namepeHnn Cna pacTBopa C MacCcoBOW KOHUEHTpaumern MoHoB HaTpusa 1380 mnu
2600 mkr/am3 ana aHanusaTtopa ucnonHeHnin MAPK-1002P, MAPK-1002P/36, MAPK-1002P/1,
MAPK-1002P/1/36

~0,3CY <A, <0,3C2"

PaccuntbiBaloT 3HayeHus C4 20 CNa , MKr/aM3, ANs M3MepeHHbIX 3HavyeHui
|4 20 IO 5.
6blX 6bIX *

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

L (|4 20 4) Ci::n ha

gbIX (Al.2)
— [ONA BbIXOOHOro Toka Ha ananasoHe ot 0 o 5 MA no cdopmyrne
05 05 Cduan
Ha4
CN I6blx 5 +CNa ) (AL.3)
roe C‘)”“” — 3anporpamMMMpOBaHHbIA AMana3oH naMepeHnii Cna No TOKOBOMY Bbl-

xony, MKr/am3, onpeaensemblii Kak pasHocTb Mexay 3HadeHuamn « KOHEL» n « HAYATIO»
3anporpaMmMMpoOBaHHOro AnanasoHa namepeHuii Cna N0 TOKOBOMY BbIXOAY;
Cna — 3HaveHve «HAYAJIO» 3anporpaMMypoBaHHOrO AnanasoHa n3MepeHuit
Cna MO TOKOBOMY BbIXoAy, MKr/aAm3,
PaccuntbiBaloT Ans BCEX 3HA4YEHMI OCHOBHYH abCOMOTHYO MNOrpeLLHOCTb aHanms3a-
Topa npu namepeHn Cna N0 TOKOBOMY BbIXOAY Ao-s, 420, MKI/AM3, o doopmyre:
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0-5,4-20 om
A0—5,4—20 = CNa - CNa : (Al.4)

PesynbTat onepauum NOBEPKU CHUTAIOT YAOBETBOPUTESTbHBIM, ECIN:
a) npy namepeHnn Cna pacTBopa C MacCOBOW KOHLIEHTpauuen 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 + 0,002C3%“™) + 0,12 C*] < Ag_ga_se < (0,5 +0,002CoL") + 0,12 C2;

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

~[(0,03 +0,002C34™ + 0,12 CR™ 1 < Ag_s.4 20 < (0,03 + 0,002C4") + 0,12 CA™;

6) npn n3amepeHnn Cna pactTBopa C MacCOBOWM KOHLUEHTpauuen noHos Hatpus 1380
unu 2600 wmkr/am® ana aHanusatopa ucnonHenuin MAPK-1002P, MAPK-1002P/36,
MAPK-1002P/1, MAPK-1002P/1/36

~(0,002CL"+ 0,3 C™) < Ag_s 420 < 0,002CH"+0,3CR2 .

A1.10.4 OnpeneneHve OONOSHATENBHOM abCOMOTHOM NOrpPELLUHOCTM aHanuaartopa
npn mnamepeHnn Cna, BbI3BAaHHON W3MEHEHWEM TeMnepaTypbl aHanuM3aMpyemonm cpenbl
(morpelwHOCTb TeMNepaTypHON KOMMNeHcauun aHanunsaTopa)

A1.10.4.1 MNogroToBKka K U3MepEHNAM

MogroToBKa K namepeHnsiM aHanornyHa npmeegeHHon s n. A1.10.3.1.
MynbtumeTp APPA-305 He ncnonbaytoT.

A1.10.4.2 lNpoBeneHne namepeHui

3anueatoT 1 AM® NPUroTOBNEHHOrO KOHTPOJIbHOrO pacTBOpa Xnopvaa HaTpus B CO-
CyA v NOMeLLatoT EMKOCTb KOHTPOSIbHOrO pacTBopa B TepMocCTar.

BkntoyatoT TepmocTart n yctraHaBnuearT TemnepaTtypy (40,0 £ 0,5) °C.

BblaepxmBatoT eMKOCTb KOHTPOSIbHOrO pacTBopa B TEpMOCTaTe HEe MeHee 3 u.

MoacoeauHAT K WTyLepy s4yerkn npotodHon Tpyoky MNBX CT-18 Jewyrp.2,5%1,0 oT
€MKOCTU KOHTPOSIbHOrO pacTeopa.

Bkntovatot BAL] B pexxume «PABOTA» 1 nponyckatoT Yepes s4enky NPoTOYHYH KOH-
TPOSbHbIA PacTBOpP XNopuaa HaTpus.

duKcupytoT ycTaHoBuMBLIEECs 3HadeHne Ch , MKr/am3.

M3mepeHns npon3BoadaTt Tpu pasa.

Ons ananusatopa ucnonHenmn MAPK-1002P, MAPK-1002P/36, MAPK-1002P/1,
MAPK-1002P/1/36 ponOnHUTENbHO NPOBOAAT aHANOMM4YHble M3MEPEHUs A5 BTOPOro npu-
roTOBIEHHOrO pacTBoOpa Xrnopuaa HaTpus.

[MpoBOOAT aHanorMyHbIe N3MepeHns Arsi BTOPOro KaHarna, ecriv B KOMNIIeKT aHanm-
3aTopa BXOOAT ABe rMaponaHesnu.
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A1.10.4.3 ObpaboTka pe3ynbTaToB U3MEPEHUN

PaccunTbiBaloT 4ONONHUTENBHYIO abCOMIOTHYO NOrPELLHOCTb NpU n3mepeHnn Cna,
At, MKr/gm3, no dpopmyne:

A, =Cy, —C&", (A1.5)

roe Ct,\,a — MoKasaHus aHanusaTopa npu TeMmnepaTtype KOHTPONbHOro pacteopa 40
°C, MKr/am3;
U3m

Na — MOKasaHWs aHanuaaTopa npu TemnepaType TOro e KOHTPOIbHOro pac-
TBOpa 25 °C, MKr/ams,

PesynbTat onepauum NoBepKU CYMTaOT y40BNETBOPUTESIbHBIM, ECINN:
a) npn namepeHnn Cna pacTBopa C MacCOBOM KOHLIEHTpauumen MoHoB Hatpua 115,
437 vnu 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+0,24C\,) <A £10+0,24C5;

— Anga aHanusatopa ucnonHeHn MAPK-1002T, MAPK-1002T/36, MAPK-1002T/1 u
MAPK-1002T/1/36

—(0,06+0,24C2") < A, <0,06+0,24C2";

6) npu n3amepeHnn Cna pactTBopa C MacCOBOW KOHLUEHTpauuen noHos Hatpus 1380
unu 2600 mkr/om® ana aHanusaTtopa ucnonHeHuin MAPK-1002P, MAPK-1002P/36,
MAPK-1002P/1, MAPK-1002P/1/36

om om
- 0,3 Na S At S 0,3 Na -
A1.10.5 OnpegeneHne oCHOBHOWM abCoOMOTHON NOrPELLHOCTM aHanmM3aTopa npu mns-
MepeHUn TemrnepaTtypbl aHanManpyemMmon cpeabl
A1.10.5.1 lNoaroToBKka K U3aMepeHUam

CobupatoT ycTaHOBKY B COOTBETCTBUM C pucyHkom A1.10.4.

MpumeyaHue— CoeanHeHUs 1 ANEeMeHTbI rMaponaHenu, He BNUAIOLWNE HA NpoBeae-
HMEe NPOBEPKU, HE NMOKa3aHbI.

[aTunk TemnepaTypbl aHanM3aTopa NOMeLarT B TEPMOCTAT XKUOKOCTHbIN.
C nomoLublo TepMocTaTa JOBOAAT Temnepatypy Boabl Ao 3HadeHus (20,0 £ 1,0) °C
N NoAOEepXMBalOT ee C OTKNOHEHMEM OT ycTaHoBumBLLEerocs 3HavyeHms £ 0,1 °C.
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K pazbemy PoseTtka
«IATUYVIK A» um «JATUMK By L1 PC10TB
©noka npeobpasoBaTefibHOIro
K neTouHutky nuTakig I'_'I Kabenb coegMHUTENbHbIN
nM-1002
NOCTOSIHHOIO TOKa 00 /K1002.5
TepmomeTp
nabopaTtopHbIn
= [aTumk 3NTIEKTPOHHbLIN
— Q== - TemnepaTypbl T-300
oooo 0O /
I ]j ﬂ/
\_/
Bnok TepmocTart
ycunutens YKNOKOCTHbIN

PucyHok A1.10.4

A1.10.5.1 MNpoBegeHne namepeHum

duKCHpytOT NokasaHust 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.

IlNpume4aHue—[nsanposepku B Touke ¢ TemnepaTtypon (0,0 + 0,5) °C gonyckaeTtcs
MCNoNb30BaTb CTakaH C BOAOW, 3anOSIHEHHbIN NIbAOM, YCTAHOBMEHHbIN HAa MarHUTHYIO MeLUarnky.

npOBOLLFIT aHanorn4yHble namepeHmna anda BToporo KaHana, ecriv B KOMMNJ1EeKT aHalln-
3aTopa BXOoOAT ABE rmaponaHenn.
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A1.10.5.2 O6bpaboTka pe3ynbTaToB U3MEPEHUN

Pe3yanaT onepaunn NoBepKM CHUTAKOT yOOBJIIETBOPUTESIbHBIM, €Clnn AnA Kaxxgom
yCTaHOBJ'IeHHOIZ TeMrnepaTtypbl BbINOJIHAETCA yCIoBUE!

-03=st-t<0,3.

A1.11 OcbopmneHne pesynbTaToB NMOBEPKU

A1.11.1 Pe3ynbTaTbl NOBEPKN OMOPMNAIT B BUAE MNPOTOKONa MPOU3BOSIbHOM
dopMmbl.

A1.11.2 NonoxuTenbHble pe3ynbTaTbl MOBEPKM YAOCTOBEPSOT CBUOETENBCTBOM O
noesepke 1 (Unu) 3anUcbio B NacrnopTe Ha aHann3aTop 1 3HaKOM MOBEPKU B COOTBETCTBUMU
¢ NMpukazom Munnpomtopra Poccum ot 02 ntona 2015 r. Ne 1815. 3Hak noBepKn HaHOCUTCS
Ha CBMAETENLCTBO O NoBepke u (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 [NMpukazom 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 aHanmsa no
OCT 34-70-953.2-88 (B ganbHenLweM o4nLLEHHas Bo4a).

[o6uTbCs NONHOro PacTBOPEHNSA CONKU NEPEMELLMBAHNEM COAEPKUMOTO KONObI.

[onuTb B KONOY O4YMLLIEHHYIO BOAY, HE AonuBas 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.

6.2 TlNpurotoBneHue pacTBopa xnopuga HaTpnsa ¢ MacCoBOW KOHLIEHTpaLMeEN
noHoB HaTtpua 230 mr/ am3

OTto6paTb nunetkor 100 cm® pactBopa NaCl ¢ maccoBoi KOHLEeHTpauuenn NOHOB
HaTpusa 2,30 r/am3 1 nepeHecTn ero B MepHyto konby BMectumocTbio 1000 cm3,

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

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

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

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

Cpok xpaHeHus pacTtBopa — He 6ornee 6 mec.

6.3 TllpurotoBneHue pacTeBopa xrnopuaa HaTpusa ¢ MacCoBOW KOHLIEHTpaLMen
MOHOB HaTpus 69 mr/am®

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

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

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

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

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

XpaHeHue pacTBopa B CTEKIIAHHOW Tape HegonyCTUMO.

Cpok xpaHeHus pacTteopa — He bornee 1 mec.
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6.4 TllpuroTtoBneHne pacTtBopa xropuga HaTpusi C MacCoBOW KOHUEHTpaumen
noHoB HaTpusa 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 TlNpurotoBneHue pacTsopa xnopuaa HaTpus ¢ 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.

XpaHeHne pacTBopa B CTEKNAHHOW Tape HeaonyCTUMO.

Cpok xpaHeHusa pacTtBopa — He Bonee 1 mec.

6.6 lMpuroTtoBneHne 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.

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

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

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

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

OTtobpatb nunetkon 6 cm® pactBopa NaCl ¢ mMaccoBoW KOHLEHTpauuen MOHOB
HaTpus 230 Mr/am® 1 NepeHecTn ero B MepHyto kondy BMecTmocTbio 1000 cm3.

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

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

Mepenntb pacTBOp B NONUSTUNEHOBYIO (MONMMPONUIEHOBYH) EMKOCTL 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 cm3.

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

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

[oBecTn 06beM pacTBopa OYULLLEHHON BOOOW OO METKU, 3aKpbiTb NPO6GKOMN 1 Twa-
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-
Lven noHos HaTpus 900 mkr/am®

OTto6paTtb nunetkon 391,3 cm3 pactBopa NaCl ¢ maccoBoi KOHLEHTpaLuel NOHOB
HaTpus 2,3 Mr/ om3 1 NepeHecTn ero B MEpPHYH Kondy BMecTumMocTbio 1000 cm®.

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

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

[loBecTn o6bemM pacTBopa OYMLLEHHOM BOAOW OO METKM, 3aKpbITb NPpobKOM M Twia-
TenbHO nepemeLllaTb.

Mepenuntb pacTBOp B NONUITUIEHOBYHO (MONMNPONMUIEHOBYH) EMKOCTb C NIOTHO 3a-
KpbIBaKOLLLENCS KPbILLIKOW.

XpaHeHune pacTBopa B CTEKNAHHOM Tape HegonyCcTUMO.

Cpok xpaHeHus pacTteopa — He bonee 1 mec.

6.10 lMpuroTtoBneHne pacTtBopa xfopuaa HaTpuss C MacCOBOW KOHLEHTpa-
Lmen noHoB HaTpus 690 mkr/am®

OTtobpaTb nunetkon 3 cm® pactBopa NaCl ¢ maccoBoit KOHLEHTpauuen MOHOB
HaTpusa 230 mr/ am3 1 nepeHecTn ero B MepHy konby BMmectumocTbio 1000 cme.

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

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

[oBectn o6bem pacTBopa OYULLEHHOW BOOOW OO METKW, 3aKpbiTb Npobkon un Tuia-
TenbHO NepemellaTb.

Mepenutb pacTBOp B NONIMITUNEHOBYIO (MONMNPONMUIEHOBYH) EMKOCTb C NfIOTHO 3a-
KpblBaKOLLLENCS KPbILLIKOW.

XpaHeHue pacTBopa B CTEKITSIHHOM Tape HegonyCTUMO.

Cpok xpaHeHus pacTteBopa — He 6ornee 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.

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

[MepenuTb pacTBOp B NOSIMITUIIEHOBYIO (NOSIUMPONUIEHOBYH) EMKOCTb 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. [1pu NpuUroToBneHuun
AO0JTKHA MCMNONb30BaTbCA TOMBbKO MNONUATUNIEHOBas (nonunponuneHosas) nocyaa. Mcknio-
YeHne CoCTaBnAeT TOMbKO NMNEeTKa, OHa MOXET ObITb CTEKNAHHON. Bes npumeHsiemas mep-
Has nocyda OomkHa ObITh TWATENbHO OTMbITa OYMLLEHHOW BOAOW. He gonyckaeTtca npu-
KOCHOBEHME pyKaMm K YacTsIM NOCybl, KOTOPbI€ KOHTAKTUPYIOT C MpUroTaBNMBaemMbIM 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 NoAJIEXNT.

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

MpurotoBneHue pacteBopa TpebyeT BbICOKOM akKypaTHOCTU. [lpu mMpuroToBneHun
AOJMKHA MCMNONb30BaTbCA TONbKO NONMATUNEHOBas (nonunponuneHoas) nocyaa. Ncknio-
YeHue COCTaBnsEeT TOMbKO NUNeTKa, OHa MOXeT ObITb CTEKNAHHOW. Bes npumeHsemas mep-
Has nocyaa AofmkHa ObITb TLATENbHO OTMbITa OYMLLEHHOW Bogon. He gonyckaeTtcsa npu-
KOCHOBEHME pyKaMu K YacTsIM MOCyAbl, KOTOPblE KOHTAKTUPYIOT C NpUroTaBnnMBaemMbIM pac-
TBOPOM.

OTto6paTb nunetkor 100 cm® pactBopa NaCl ¢ maccoBol KOHLIEHTpaLuuein NOHOB
HaTpusa 2,3 mr/am® 1 nepeHecTn ero B MepHyto konby BmectumocTtbio 1000 cmd.

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

TepmocTtaTtupoBaTth konby 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 nepemMeLlaTb.
PacTtBop XpaHEeHUIO 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.

OTobpaTb nunetkon 50 cm® pactBopa NaCl ¢ maccoBoi KOHLEHTpaLMein MOHOB
HaTpus 2,3 Mr/am3 1 NnepeHecTy ero B MepHyto konby BMmectTumocTbio 1000 cm3.

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

TepmocTaTtupoBaTb Konby npu 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 npurotoBneHun
AO0JTKHA MCNONb30BaTbCA TOMBbKO NONUaTUNEHoBas (nonunponuneHosas) nocyaa. Mcknio-
YeHue cocTaBnsAeT TOMbKO NUNEeTKa, OHa MOXeT ObITb CTEKNAHHOW. Best npumeHsiemas mep-
Hasa nocyaa AofmkHa ObITh TWATeNbHO OTMbITa OYMLLEHHOW BO4OW. He gonyckaeTca npu-
KOCHOBEHME pyKaMU K YacTsaM Nocyabl, KOTOpble KOHTaKTUPYIOT C NPUroTaBfiMBaeMbIM pac-
TBOPOM.

OTtobpaTb nunetkon 20 cm® pactBopa NaCl ¢ mMaccoBon KOHLEHTpaLuein MOHOB
HaTpus 2,3 Mr/gM® n NnepeHecTn ero B MepHyto Konby 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
AOJTKHA MCMONb30BaTbCA TOMBbKO NONUaTUNEHOBas (nonunponuneHosas) nocyaa. Mcknio-
YeHMe COCTaBIISIET TONbKO NUMNeTKa, OHa MOXET ObITb CTEKNsIHHOW. Bes npumeHsiemas mep-
Has nocyaa AofmkHa ObITh TWATeNbHO OTMbITa OYMLLEHHOW BO4OW. He gonyckaeTca npu-
KOCHOBEHME pyKaMM K YacTsaM Nocyabl, KOTOPblE KOHTAKTUPYIOT C NPUroTaBnMBaeMbIM pac-
TBOPOM.

OTtobpaTb nunetkon 10 cm® pactBopa NaCl ¢ maccoBoin KOHLEHTpaLuein MOHOB
HaTpus 2,3 mr/gm3 1 NnepeHecTy ero B MepHyto konby BMmectTumocTbio 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 NPpobKOM M TLia-
TeNbHO nepemMeLlaTb.

PacTBop XpaHEeHUIO He NOANEXNT.
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b6.17 TllpurotoBneHne pacTBopa Xnopuga HaTpusi C MaccoBOM KOHUEHTpa-
Lmen noHoB HaTpusa 9,2 Mkr/am®

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.

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

PacTBop xpaHeHuo He NoANeXunT.

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, KOTOPblE KOHTAKTUPYIOT C NPUrotTaBnMBaembsIM pac-
TBOPOM.

OTtobpaTh nunetko 1 cm?® pactBopa NaCl ¢ maccoBoi KOHLEeHTpauuel MOHOB
HaTpus 2,3 Mr/aM® n NnepeHecTn ero B MepHyto konby BmecTumocTbio 1000 cm3,

[onuTte B KONBy O4nLLIEHHYIO 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.

IMpumedyaHu e - lNpuBegeHHas MeToAMKa BbINOSIHEHA B COOTBETCTBUU C NPUNOXEHNEM
B «[MpurotoBneHve npoBEPOYHBLIX PaCTBOPOB» [AOKYMEHTa «OneKTpoAdbl MOHOCENEKTUBHbIE
«AJINC-212Na». Metoauka nosepku NPBA.418422.012-03MI1».
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NMPUNOXEHUE B
(obsizamersibHoe)

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 ouToBbIX hnaxkoB unu nonen pasmepom 8/16/24/32 / N our.
uint8/16/32/N BessHakoBoe uenoe gnuHon 1/2/4 6anta / N 6ur.
int8/16/32/N 3HakoBoe uernoe anuHon 1/2/4 6awnta / N 6uT.
float32 Yumcno ¢ 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 NMPOTOKONT OBMEHA «B30OP-4»

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

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, HEYETHOCTb

Cnocob6 nepegaym

Mnagwum 6utom Bnepes (LSB first)

B.2.2. O6bmMeH gaHHbIMK MPOM3BOAUTCS B pPEXMME 3anpoc-0TBET. 3anpoc Bcerga Nnpon3BoguTcs Ma-

CTEepPOM LUUHbI.

B.2.3. Kagpbl 06meHa Bcerga umetot gnvHy 9 6ant. OnucaHue dpopmarta kagpa u HasHadeHue no-
new 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 CeTteBoln agpec § 0...255
(appec husmyeckoro yctponcTaa)
Homep kaHana 0 — bnok NMpeobpasoBaTenbHbIN;
(appec nornyeckoro ycTponcTaa, ko- | 1 — MNnata Ycunurens, kaHan «Av;
ChNum
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) HUWe Kak Ha Tun onepaumm (4TeHne/3anuck), Tak u
) Ha LIeneByto NepeMEHHYI0, 3Ha4YeHne KOTOPOM
Option cnegyeT npouynTaTh MNM 3anucaTb.
DIR Option.7 BuT HanpaBneHus:
(cmapwut bum 0 — 3anpoc;
ronsi Option) 1 - oTBerT.
DO ... D3 [aHHble
CS KoHTponbHasa cymma Cm.Huxe.

B.2.4. KoHTponbHasa cymma CS paccyuTLIBaeTCA No @EMyJE o
CS ={Head + NetAddr + ChNum + OpCode + DO+ D1+ D2+ D3+1} AND Ox00FF, (1)

roe Ha,ElHépKMBaHVIe O3Ha4aeT MHBepPCUto.

B.2.5. lMpumep obMeHa gaHHbIMU:

3anpoc: 0xFF 0x01 0x00 0x02 0x00 0x00 0x00 0x00 OxF7

0xFF — 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 6anTt 3HadeHus peructpa Type
0x00 — D1 6anTt 3HadeHus peructpa Type
0x00 — D2 6anTt 3HadeHus peructpa Type;
0x00 — D3 6anT 3HadeHus peructpa Type
0Xx72 - 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 - 3HAaYEeHNe LeneBoro perncrpa.

9 CS KoHTpOnbHbIN KoA, BblYMCAAeTcsa no opmyne 1.
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B.3.1. Ctpyktypa obmeHa cooTtBeTcTByeT pokymeHty «MODBUS APPLICATION PROTOCOL

"Modbus

BbINyLeHHOMY HeKoOMMep4yeCcKoun opraHusaunen

oT 26.04.2012,

SPECIFICATION V1.1b3»

Organization, Inc.", Massachusetts, USA (cm.http://www.modbus.org).

B.3.2. Peanu3oBaHHas pasHoBuMgHOCTb npoTtokona: MODBUS RTU (6antel nakeToB nepefaroTcs

«KaK ecTb» 6e3 OOoMNONHUTENbHOW KOOUPOBKHN).

B.3.3. ®unsmyeckuin nHtepgenc: RS-485. fonyctumble HacTpoiku COM/UART-nopToB npuBeaeHsl

HWXe.
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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.

lTpumeyaHus

1 Bce eguHuubl JaHHbLIX pacnoniaralTcs B NamMATUM HayMHas C YCIIOBHOIO HyNeBOro agpeca no
cxewme littite-endian ¢ ncnonb3oBaHMeM 6aiToBOW 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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