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

AneKkTpoabl YCTAaHOBUTb Ha ruagponaHernb C HOMe-
pOM, COOTBETCTBYHOLMNM HOMEPY, HaHECEeHHOMY Ha KO-
pobkax ¢ a3nektpoaamu. [pn HeBLINOSIHEHMM 3TOro
YyCNOBUSA aHanu3aTtop AOMMKeH ObITb OoTrpagyvpoBaH
3aHoOBO!

2 BHWMAHUE: HE XPAHUTb HATPUEBBDIE 3JIEK-
TPOObl B « CYXOM» BUAE, TaKk KaK 3aneKkTpoabl NOSIHO-
CTbIO TEPSAIT CBOU XapaKTEPUCTUKM NPU UX BbICYLUU-
BaHuu!






5
COOEPXAHWE

(OO o | = = N = O I R 6
1.1 HABHAUYEHME UBMETINS ...t et e e e et e et e e e e e e e e e e eaa e e eaa e e eaaeeesaeeesaneeeannns 6
1.2 OCHOBHbIE NAPAMETPDBI N PABMEPDI ..ceeeeeiiieeeiieiieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeereeeeeeeeeeeeeeeeeeee 8
1.3 TEXHNYECKNE XAPAKTEPUICTUKM ..cevveeneeeeeeeeeeeettnae e e e e eeeeeetasanas e e e e e e eeeeeesnnnsaeeeeaeeeennns 10
LI 0o Toa == e Ta =Y 1 1 13
1.5 YCTPONCTBO U NMPUHLNM PABOTBI c.eeeeeeieeeeeeeieeeeeeeeeeeeeeeeeeeeeeesseeeeseeeeeeeeeeseeeeeeeeeeeeeeeeeees 13
ST\ E=T 0] oL ] =1 = USSP 27
L 1 F= 1o = PP 29
1.8 Cpefactea U3MepeHUn, UHCTPYMEHT U MPUHALANEKHOCTM «.ccvvveeeeeeeiieieeeeeeeeeeeeeeeeeeeen 30

2 NCIMOJIb3OBAHWE MO HABHAYEHUIO ... 31
2.1 OKCNNYATALMOHHDBIE OTPAHUUEHMS ...cceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 31
2.2 YKa3aHMNE MEP DEBOMACHOCTM ..eeevreeuieeeeaeeeeeeauennaaaeeaeeeeeaensnnnaaaeaeeeeenennnnaaeeeaeeeeennes 31
2.3 [MoAaroToBKa aHANU3aTOPA K PABOTE ....ceeeeeeeeeieiiiieee e e eeeeeetiees e e e e e e e eeeeannaa e e e e eeeeeeenes 32
2.4 BkntoyeHne 6r1oKa NPeoBpPa30BATENBHONO .....uuuuueeeeeeeeeeeeannnaaeeeeeeeeeannnnnaaaeaeaaeeeennes 45
2.5 OKPAHDBI UBMEPEHMM .....eeeeeeeeeeeeeeeiieaaeeeeaeeeeeeaesnnaaaeeaeeeeeesssnnnnaaaaaeeeeeesnnnnnaeaeaeeeeennes 45
2.6 OKpaHbl pexmMa KOHTPONSA Y U3MEHEHNSA NapaMeTPOB HACTPONKN..........cevveeeeeene.. 46
2.7 TTPOBEAEHNE NUBMEPEHMM .....eeeeeiiiieee e e e e e e ettt e e e e e e e e eeetaaae e e e e e e e e eeeaaaaaaeeeeeaeeeeenes 54
2.8 3aBepLueHne paboTbl C aHANMMBATOPOM ....ccceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 58
2.9 OKpaHbl NPEAYNPEXKIEHUM .....ceeeeeeeieeeeeeeeeeeeeaeaaaaaaeeeeeeeeeeannnaaeeeaeeeeeesnnnnaaaeeeaeeeeennes 60
2.10 3KpaHbl HEUCNPABHOCTEN QHANMNBATOPA .eeverrrunneeeeeeeeeeeennnnnaaeeeeeeeeeennnnnaaeeeeeeeeeennes 61
2.11 BO3MOXHble HEUCMPABHOCTN U METOAbI UX YCTPAHEHUS ...uueeeeeeeeeeeiiiaaeeeeaeeeeennns 62

3 TEXHNYECKOE OBCITYXUBAHUIE ... 67
I Y/ [T o o= To] 3 F= o3 oo 1 TR 67
3.2 OBLLUMNE YKABAHUIS ...t e e e e e e e ettt ee e e e e e e e et e e eaa e e e e e e e e e eeasaa e e eeaaeeeesasanaaeeeaaes 67
3.3 MNOpSAAOK TEXHUYECKOTO OBCTTYKUBAHUS ... 68

A TEKYLLUM PEMOHT ..ot e e eae e e 85

5 TPAHCTIOPTUPOBAHWUE .......ooeeeeiiieiiiiei e sssasssnnnssnnnsnnnnnnnnes 86

B XPAHEHWUE ... e e e e e e e e e e e e e e e e e e e e e e e e e e aaaaaaaaeas 87
6.1 YcnoBus xpaHeHNsa 40 BBOAA B AKCMTYATALMIO .cevuuunieeeiiieeeeeiiieeeeesnaeeeeesnneeaeesnnns 87
6.2 YCnoBusa XpaHEHUSA NOCME SKCTIMYATALMM ..ccevveenieeeeeeeeeeeeaieaeeeeeeeeeeeeennaeeeeaaeeeeenes 87
6.3 BBOA B 9KCMNyaTALMIO NMOCIE XPAHEHUS ....ceeevviiieeeeeeeeeeeeanneeeeeeeeeeeeansnnnneeeeaaeeeennes 87

MPUNOXEHUE A1. METOANKA MOBEPKM ....cceeeeereiieeeeeeeeeeeainnaaaeesaeseeeessnnnnasaeeaasseseesnnnnnnns 89

MPUNOXXEHWE B. MeToanka NpuroToBNeHUs1 KOHTPOSbHbLIX PACTBOPOB........cccvvvvvennnn. 104

NMPUNOXXEHWE B. MNpoTtokon obmeHa ¢ BHELLHMM YCTPONCTBOM
MO LINAPPOBOMY MHTEPMIEIICY ....eeeeeenueeeeeitaaeeeeetaeeeeetaaeeeeeaa e e e eeesaaeeeeeana s eaeeeannaeaeeennnaaaanes 110



6

PykoBoacTBO no akcnnyaTaumMm npegHasHavyeHo AN U3YYeHUs TEXHUYECKUX Xa-
pakTepuctuk aHanmsatopa Hatpus MAPK-1002 (qanee — aHanmnsaTop) u NpaBui €ro aKc-
nnyaTtauumm.

AHanunsaTtop cooTBETCTBYET TpeboBaHUAM TexXHMYecknx ycnosum TY 26.51.53-028-
39232169-2020 (naoeHTnYHbl TY 4215-028-39232169-2010), kOoMnneKkTa KOHCTPYKTOPCKOM
pokymeHTaumm BP49.00.000 n NOCT 27987-88 «AHanusaTopbl XUOKOCTU NOTEHUNOMETPU-
yeckne Cl».

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

2 BHUWMAHUE: B unspenun uncnonb3yeTcA nneHo4vHasa knasuatypa. U3BE-
FATb HAXATUA KHOMOK OCTPbIMU NMPEOMETAMMW!

1 ONMIMCAHUE U PABOTA

1.1 HazHayeHue u3denus

1.1.1 HanmeHoBaHue n o6o3HavyeHne nsnenus
O603Ha4veHne aHannsaTopa COCTOUT U3 0603HAYEHNA UCMONHEHUA aHanu3aTopa n
obo3HayveHus TY. O6o3Ha4YeHne UCMONHEHUs aHanmsaTopa:
MAPK-1002 X / X [/ X

HanmeHoBaHne aHanusatopa

WcnonHeHne aHanuaartopa no avanasoHy u3mepeHui
MacCOBOW KOHLeHTpauun (akTuBHOCTN) MOHOB HaTpust (Cna):
o1 0,7 o 1000 mkr/am? (6e3 3Haka);

ot 0,7 go 3000 mkr/am® — «P».

McnonHeHne aHanmsaTopa no cnocoby MoHTaxa
6noka npeobpasoBaTENbHOrO:

lwmtoBown (6e3 3Haka);

HaCTEHHbIN — «1».

McnonHeHne aHanuaatopa no HOMUHANBbHOMY HaMNPSHKEHWUIO
nuTaloLWen ceTm nepeMeHHoro Toka 6noka npeobpasoBaTenbHOro:
220 B (6e3 3Haka);

36 B — «36».

Mpumep 0603HaYeHnss aHanusaTopa:

AHanusatop ¢ 6rokom npeobpasoBaTenbHbIM LUNTOBOrO UCMOMNHEHUS C Auanaso-
HOM n3amepeHuin Cna ot 0,7 go 1000 mkr/am3 n HanpskeHneM nuTaHusa 6rioka npeobpaso-
BaTenbHoro 220 B:

AHanusamop Hampusi MAPK-1002 TY 26.51.53-028-39232169-2020.
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AHanunsatop ¢ 6nokom npeobpasoBaTenbHbIM LNTOBOIO UCMOMHEHUS C Ananaso-
HOM namepeHuin Cna ot 0,7 o 3000 mkr/am® n HanpskeHnem nutaHusa 6rnoka npeobpaso-
BaTenbHoro 36 B:

AHanuszamop Hampust MAPK-1002P/36 TY 26.51.563-028-39232169-2020.

1.1.2 AHanusatop npegHasHavyeH ONA M3MEepPeHUM MaccOBOM KOHUEHTpauuu (ak-
TUBHOCTWN) NOHOB HaTpusa 1 Temnepatypbl (°C) BOAHbIX paCTBOPOB.

1.1.3 ObnacTtb NpUMMeHeHNs — Ha 0ObeKTax TENSIOBOW HEPreTUKM.

1.1.4 Tun nameputensHoro npeobpasoBatens (B AanbHenwem npeobpasoBaTterb):

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

— CranbBaHMYeCKUM pasgerneHMeM Bxoda W BbIXOAa;

— C YCTPOMCTBOM MHAMKALNW;

— C ABYMS KaHanamu usmepeHun;

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

— C npeobpasoBaHMEM pe3ynbTaToB U3MEPEHUN B YHUDULMPOBAHHBINA dneKTpuye-
CKMUIA BbIXOLQHOW CUrHam MOCTOSHHOIO TOKa M obmeHoM uHdopmauuen no mHtepdency
RS-485.

1.1.5 Tun 4yyBCTBUTENBHOrO 35IEMEHTa — MPOTOYHbIN.

1.1.6 Tvnbl NpUMeEHAEMbIX 3NEKTPOA0B NpuBedeHbl B Tabnvue 1.1.

Tabnuuya 1.1
HasHauyeHune Tunbl NpUMEHAEMbIX MarotoButenb
anekTpoaa 3MEeKTpoaoB
MoHoceneKkTnBHbIN ONeKTpon CTEKNAHHbIN OAO «l'omenbckun 3aBof
anekTpos, 9C-10-07 N3mMepuTenbHbIX MPMBOPOBY,
YyBCTBUTENbHbIN r. lomenb, Pb
K MOHaMm HaTpus OneKTpoa MOHOCENEKTUBHBIN 0]0]0]
(HaTpmeBbIN CTEKNSAHHbIN «MN3meputenbHas TEXHUKaY,
3neKkTpoa) 3JIMC-212Na/3 (K 80.7) r. Mocksa
OrneKkTpon MOHOCENEKTUBHbIN Oryn

MC3On-Na-11-3-R3-80 «CrIMO «AHnanutnpmbop»
r. CMoneHck
OAO «lomenbckuii 3aBof

N3MEPUTESIbHbIX I'IpI/I60pOB»,

MNoHoceneKTuBHbIN
aneKkTpoa,

OnekTpon CTEKNSIHHLIN
OCI-43-07CP

YyBCTBUTEIbHbIN
K MOHam Bogopoaa
(pH-anekTpoa)

r. lomensb, PB

OneKkTpon CTEKNSIHHLIN
9C-10601/7(K 80.7)

000
«MNameputenbHas TEXHUKa,
r. Mocksa

OnekTpon
CpaBHEHWS

AnekTpoa BcrioMoraTernbHbIN
3BIM-1M3.1

OAO «l"omenbckui 3aBof,
N3MEPUTENBHBIX NPUOOPOBY,
r. lomensb, Pb

OneKTpoa cpaBHEHUS
OCp-10103-3,0(K80.4)

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

000
«MN3meputenbHasa TEXHUKaY,
r. MockBa

lMpume4yaHue— Bo3MOXHO NPUMEHEHME APYIMX ANEKTPOAOB, XapakTEPUCTUKM KO-

TOPbIX HE XYyXXE YKa3aHHbIX 3J1EKTPOOO0B.




1.1.7 Tvin aHanuaaTopa:

— C npefBapuTeNbHbIM 3MEKTPOHHbIM ycunutenem (6nokom ycunutens), ranbea-
HUYECKN pa3Bsi3aHHbIM OT 610Kka Npeobpa3oBaTenNbHOrO;

— C aBTOMaTMYECKMM O03MpOBaHMEM NOALLENaYMBAIOLLErO peareHTa;

— C YBENUYEeHHbIM MeXrpagympoBoYHbIM nHTepsasnom (180 cyTok).

1.2 OcHOBHbIe Nnapamempsbl U pa3Mmepbl

1.2.1 Bua knumaTtumyeckoro ucnonHeHust aHanmnsatopa — YXJ1 4 no NOCT 15150-69,

HO MpW 3TOM TemnepaTypa OKPYXKalLero Bo3dyxa MNpu SKchnyatauun OofbkHa ObiTb
ot nmoc 5 °C go nntoc 50 °C.

1.2.2 M0 yCTOMYMBOCTU K BO3LENCTBUSM TemnepaTypbl M BRAXHOCTM rpynna uc-
nonHeHus aHanusatopa no FOCT P 52931-2008 — B4.

1.2.3 [lo yCTOMYMBOCTN K MEXaHUYeCKUM BO3LENCTBUSAM rpyrna MUCMNOMHEHUs aHa-
nunsatopa no NOCT P 52931-2008 - L1.

1.2.4 M0 yCTOMYMBOCTU K BO3OENCTBUIO aTMOCKEPHOro OaBfIEHWUS UCMOSNHEHne
aHanusaTopa no NOCT P 52931-2008 — P1.

1.2.5 MapameTpbl aHanuanpyemon cpeabl (BOAHLIX pacTBOPOB)

1.2.5.1 Temnepatypa (BnanasoH TemnepaTypHoOu KomneHcauun),
R ot nntoc 10 go nntoc 40.
1.2.5.2 laBneHune, MlMNa .......ccccvvvveveevinnnnnnnn. 0 (paBHO aTMOChepHOMY OaBfEHUIO).
1.2.5.3 Pacxog yepes rmaponaHernib, AM3/M ... oT 3 no 200;

1.2.5.4 YoenbHasa anekTpudeckas nposogumMocTb (Y3I1) aHanusmpyemon cpeabl Ha
BXo4e rmagponaHenun, obycnoBrneHHasi pacTBOPEHHbIMU KOMMOHEHTaMW, 3a UCKIOYEHMEM

nogwenayvMBatollero peareHta, wn pH aHanu3anpyemom cpegbl COOTBETCTBYIOT
Tabnuue 1.2.

Tabnuya 1.2

McnonHeHue [nanasoH MNapameTpsl MopwenayunBatoLnii

aHanuaaropa n3mMepeHumn aHannsnpyemom peareHT

MAPK- Cna, MKr/om® cpeapbl Ha BXoae
rmgponaHenu
Y3rI1, mkCm/cm, pH
He bonee
1002, 1002/36,
1002/1, 1002/1/36 ot 0,7 Ao 1000 55 -
1002P, 1002P/36, ot 0,7 55 E(T) 93 AMMUaK
1002P/1, 1002P/1/36 Jo 1000 Bknitoy. ’ ’
cB. 1000 go 3000 16,5

lMTpumedyaHue-B aHaJ'II/I3I/IpyeMOIZ BOOHOM cpene OOJNKHbl OTCYTCTBOBATbhb BelLle-
CTBa, o6pa3y}ou.me Ha NOBEPXHOCTN MeTarioB HenpoBogdlne nieHKn N ocCagkun.

1.2.6 Pabouue ycnosus akcnnyatauum
1.2.6.1 TemnepaTtypa okpyxatoLlero so3gyxa, °C .............. ot nntoc 5 go nnoc 50.
1.2.6.2 OTHOCUTENbBbHAs BMAXHOCTb OKPYXXalLWEero Bo3gyxa Mpu Temnepartype
nntoc 35 °C n 6onee HM3KMX TemnepaTtypax 6e3 koHageHcauun snaru, %, He 6onee ..... 80.
1.2.6.3 ATmocdepHoe aaeneHue, klfla (Mm pT. CT.) .....eeeeeeenennnn... 0T 84,0 00106,7
(ot 630 go 800).
1.2.7 OnekTtpudeckoe nutaHme 6roka npeobpasoBaTenibHOro ¢ 6rokammn ycunure-
NS OCYLLECTBNSAETCA OT CeTU NepeMEHHOro Toka HanpsxxeHunem 220 nmbo 36 B B 3aBucu-
MOCTM OT ucnosnHeHus, npm Yactote (50 = 1) 'y, ¢ gonyckaembIM OTKNOHEHWEM Hanpsixe-
HUA NUTaHusa oT MuHyc 15 go nntoc 10 %.
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1.2.8 Onektpnyeckoe nutaHne 6noka aBTOMaTUYECKOro A03MPOBaHMSA OCYLLECTB-
naeTca OT ceTu nepemMeHHoro Toka HanpsbkeHnem 220 B npu yactote (50 + 1) 'y ¢ po-
nycKkaemMblM OTKIMOHEHWEM HanpsikeHus nutaHna ot muHyc 15 go nntoc 10 % yepes uc-
TOYHUK NUTaHuA noctossHHoro Toka MM-1002 ¢ BbIxoaHbIM HanpskeHnem (24 + 1) B.

1.2.9 lNMoTpebnsemasa MOLLHOCTb

1.2.9.1 MNoTpebnseman MowHoCcTb Gnoka npeobpasoBaTenbHOro ¢ 6nokammn ycum-

NNTENSA, B A, HE BOMEE ... e 10.
1.2.9.2 MNoTpebnsaemas MOWHOCTb MCTOYHUKA NuTaHusa UIM-1002 (gns yctponctea
aBTOMAaTUYECKOro A03MPOBAHUSA), B-A, HE BOMEE ...ttt 95.

1.2.10 BnekTpnyeckoe conpoTUBNEHNE N30NALUN CUIOBbLIX Lenen nutaHus Gnoka
npeobpasoBaTenibHOro Mexay LWTbIPSMU BUIKU U Kopnycom 6noka npeobpasoBaTtenbHO-
ro, MOwm, He meHee:

— npu TemnepaTtype okpyxatowero Bo3ayxa (20 £5) °C ..., 40;

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

— npw TemnepaTtype okpyxatowero Bo3gyxa 35 °C M  OTHOCUTENbHOM BRax-
20T 7 10 5.

1.2.11 DnekTpudeckas m3onauusa CuUnoBbIX Lenen nutaHus 6noka npeobpasosa-
TENbHOro MO OTHOLLEHMIO K €ro KOprnycy BblAEpXMBAET B TeYeHne 1 MMH ucnbiTatenbHoe
HanpsbkeHue 1,5 kKB cuHycomganbHOro nepeMeHHoro Toka Yactoton 50 'y B HopManbHbIX
YCNOBUSAX MPUMEHEHNS.

1.2.12 DnekTpuyeckoe CONPOTUBIIEHNE MEXAY BHELUHEN KIIEMMOW 3alMTHOro 3a-
3emMrnieHust 6noka npeobpasoBaTtenbHOro 1 ero kopnycom, Om, He Bonee .................... 0,1.

1.2.13 AHanusaTtop obecne4vvrBaeT HAaCTPONKY Ha NapamMeTpbl ANEKTPOOHON CUcTe-
Mbl, KOraa napameTpbl pH-anekTpoga CooTBETCTBYIOT NpMBeAEHHbIM B Tabnumue 1.3.

Tabnuya 1.3
KpyTrsHa BOAOPOAHOWN XapaKTepUCTUKN KoopaunHaTtbl n3onoTeHLManbHON TOYKN
B ee NnHenHon Jyactu, MB/pH, He meHee pH-anekTpoaa
Ei, mB pHi, pH
- 57,0 (npn Temnepatype 20 °C) -25+30 7,0+0,3

1.2.14 NabapuTHble pa3Mepbl, Macca OCHOBHbIX Y3/10B aHanM3aTtopa COOTBETCTBY-
0T 3HAYEHUAM, NPUBEAEHHbIM B Tabnuue 1.4.

Tabnuya 1.4
WcnonHeHnne HanveHoBaHune MabapuTHble Macca,
aHanusaTtopa y3roB pa3mepbl, Kr,
MAPK- MM, He bornee He bonee
1002, 1002/36, Bbnok npeobpa3oBaTesibHbIN
1002P, 1002P/36 LMTOBOrO UCMOJSTHEHUS 252x146x115
(6e3 kabens) 2 60
1002/1, 1002/1/36, Bbnok npeobpa3oBaTesibHbIN ’
1002P/1, 1002P/1/36 HaCTEeHHOro UCMONHEeHns 266x170x95
(6e3 kabens)
1002, 1002/36,
10035 10090136 Maponarens MM-1002 300x650x200 5,00
1002P/1, 1002P/1/36
1002, 1002/36,
1002/1, 1002/1/36, NcTouHuk nutanua UM-1002
1002P, 1002P/36, (6e3 kaGenet) 160x160=100 1,00
1002P/1, 1002P/1/36,
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1.2.15 lNoka3aTenn HageXXHOCTH:
—cpenHsa HapaboTka Ha OTKa3 (3a MCKIMOYEHNEM 3MEKTPOAOB), Y, HEe MeHee ..... 40000;

—CcpeaHee BpeMsi BOCCTaHOBIEHMST paboTocnocobHOCTH, Y, He bornee ................ 2;
—CpeaHu Cpok cnyx0bl aHanNM3aTopoB (C y4€TOM 3aMeHbl 3NeKTpoAOoB), neT,
LR ES Y L= T = PP 10.

1.2.16 CteneHb 3awWwuTbl y3noB aHanusaTopa, obecneunBaemass o60M0YKOM MO
FOCT 14254-2015, cooTBeTcTBYEeT Tabnuue 1.5.

Tabnuua 1.5
HanmeHoBaHue y3noB Creneib saluTel
no FOCT 14254-2015 (kog IP)

Bnok npeobpasoBaTenbHbIN IP65

NcToyHuk nutadna UIM-1002 IP32
Mpponanens M1-1002:

— 6nok yeunutensa bY-1002; IP62

— 6nok aBTomMaTu4eckoro go3nposaHust BA-1002; IP32

— komnpeccop K-1002. P41

1.3 TexHuYyeckue xapakmepucmuku

1.3.1 lJnanasoH u3MepeHurn MaccoBOM KOHLEHTpauun (akTUBHOCTH) NOHOB
HaTpus (Cna) cooTBeTCTBYET Tabnuue 1.6.

Tabnuua 1.6

McnonHeHue aHanusatopa MAPK- [nanasoH namepeHuit, Mkr/am3
1002, 1002/36, 1002/1, 1002/1/36 ot 0,7 go 1000
1002P, 1002P/36, 1002P/1, 1002P/1/36 ot 0,7 go 3000

1.3.2 lNpeaensl Aonyckaemon OCHOBHOW abCoNOTHOM MOrpeLLHOCTN aHanM3aTopa npu
namepeHnn Cna NO MHAMKATOPY Npy Temnepatype aHanuaupyemon cpebl (25,0 £ 0,2) °C u
TemnepaType okpyxatowero Bo3gyxa (20 + 5) °C cootBeTcTBYOT Tabnuue 1.7.

Tabnuya 1.7
NcnonHeHue [nanasoH Mpeaensl gonyckaemon OCHOBHON
aHanmsartopa N3MEPEHWN, abCosOTHOM NOrpPeLLIHOCT aHanm3aTopa
MAPK- MKr/am3 npu namepeHnun Cna N0 MHAMKATOPY, MKI/am3

1002, 1002/36,

100211, 1002/1/36 o7 0,7 a0 1000 +(0,5 + 0,12Cna)

1002P, 1002P/36. o1 0.7

1002P/1, 1002P/1/36 10 1000 BKITHOY. %(0.5+0,12Cna)
cB. 1000 no 3000 + 0,3Cna

Cna — W3MEpPEHHOe 3HayYeHMe MacCOBOW KOHLIEHTpauuu (aKTMBHOCTM) MOHOB HaTpus,
MKr/ame.

I1pume4daHue-— lpegensl Jonyckaemonm TMNOBOKM abCOMOTHOM NOrPELLUHOCTU aHanu-
3aTtopa ucnonHeHun MAPK-1002, MAPK-1002/36, MAPK-1002/1, MAPK-1002/1/36 npu namepeHuu
Cna MO MHAMKaTOPY B AnanasoHe uamepeHuit ot 0,1 go 1000 mkr/am3, mkr/om® ... (0,15 + 0,05Cna).

1.3.3 ®yHKUMA Npeobpa3oBaHnA M3MEPEeHHOro 3HavyeHuss Cna, MKI/OMS, B yHUDU-
LUMPOBAHHbIN 3NIEKTPUYECKMI BIXOAHOW CUrHAN NOCTOSIHHOMO TOoKa (ganee BbIXO4HOMW TOK)
lesix, MA, COOTBETCTBYET BbIPaXXEHUAM:

— [Ans BbIXOL4HOrO TOKa B AnanasoHe oT 4 0o 20 MA Ha Harpyske, He NpeBbillato-
wewn 500 Om
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4-20 C. —(Clat
1% =4416.—Na_—Na
6bIX Cduan

Na

— [NnS BbIXOOQHOro Toka B guanasoHe ot 0 go 5 MA Ha Harpyske, He npeBbillato-
wen 2 kOm

; (1.1)

0-5 CNa B K/C;‘l
Isbzx = 5 ' ouan (1 2)
CNa

ouan . .
roe C Na — 3A€Cb 1 fanee — 3anporpaMMUpOoBaHHbIN AnanasoH naMepeHuin Cna no
TOKOBOMY BbIXOAY, MKI/OMS, onpeaensieMblil Kak pa3HOCTb Mexay 3HadeHusamm «KOHEL» u
«HAYAJIO» 3anporpaMmMmMpoBaHHOro AvanasoHa uamepeHnin Cna MO TOKOBOMY BbIXOAY;
Hay -
CNa - 3HayeHne «HAYAJIO» 3anporpammMmmpoBaHHOro gnanasoHa namepeHui Cna
Mo TOKOBOMY BbIXody, MKr/ams.

1.3.4 MNpeaenbl gonyckaemon OCHOBHOW abCONOTHOM MOrPELLHOCTN aHanM3aTopa npu
nsmepeHnn Cna NO TOKOBOMY BbIXOAY Mpv TemnepaTtype aHanusvpyemon cpedbl (25,0 + 0,2)
°C v Temnepatype okpyxatowlero sosgyxa (20 + 5) °C cootBeTcTBYIOT Tabnuue 1.8.

Tabnuua 1.8
McnonHeHue Inana3soH Mpenensl gonyckaemon OCHOBHOM
aHanusaTtopa N3MEpPEHUIA, abConTHOW NOrpeLlHOCTM aHanu3aTopa npu
MAPK- MKr/am® nsmepeHun Cna N0 TOKOBOMY BbIXoay, MKr/am®
1002, 1002/36, duan
1002/1, 1002/1/36 ot 0,7 o 1000 £[(0,5+ 0,002 Cri™) +0,12Cni]
1002P, 1002P/36, ot 0,7 Cauan
1002P/1, 1002P/1/36 o 1000 B0y, £(0,5+0,002%y, ) +0,12Cn]
c8. 1000 go 3000 £(0,002Co™ 4 0,3Cha)

I1p ume 4aHue-lNpenensl OMyckaeMon TUNOBOWM abCONMOTHON NOrPELLHOCTM UCMOITHEHWUIA
MAPK-1002, MAPK-1002/36, MAPK-1002/1, MAPK-1002/1/36 npv nsmepexHun Cna B uanasoHe usme-

peHuii ot 0,1 4o 1000 MKr/am® No TOKOBOMY BbIXOAY, MKI/AM®........... +[(0,15 + 0,002 CI(\),ZM) + 0,05Cn4].

1.3.5 NMpegenbl gonyckaemMon SOMNONHUTESNTbHON abCONOTHON NOrpeLHOCTU aHanu-
3atopa npu mamepeHun Cna, BbI3BaHHOM WM3MEHEHMEM TemnepaTypbl aHanM3aMpyemom
cpeabl B AnanasoHe TemnepaTtypHon komneHcaumm ot nntoc 10 °C go nntoc 40 °C (no-
rPEeLHOCTb TeMnepaTypHON KOMMNeHcaL MM aHanuaaTopa), COoTBeTCTBYHT Tabnuue 1.9.

Tabnuua 1.9
McnonHeHue [nanasoH namepeHun, Mpepensl gonyckaemon OONOMHUTENBHOM
aHanmsartopa MKr/am3 abcornTHOM NOrpeLwHoOCTV aHanmM3aTopa,
MAPK- mKkr/om3
1002, 1002136, o7 0.7 10 1000 £ (10+0,24Cn)
1002P, 1002P/36, ot 0,7 oo 1000 Bkntoy. 1 (1,0 + 0,24Cna)
1002P/1, 1002P/1/36 cB. 1000 go 3000 1 0,3Cna

IMpumedyaHue-Tlpegensl gonyckaeMon AOMNOSTHUTENBHON TUMOBOW abCOMTHOM NO-
rpeLHocTn aHanusatopa VCMOJTHEHUN MAPK-1002, MAPK-1002/36, MAPK-1002/1,
MAPK-1002/1/36 npu namepeHun Cna B AnanasoHe namepenuii ot 0,1 go 1000 mkr/am?®, Bbi3BaH-
HOW M3MEHEeHMEM TemnepaTypbl aHanM3npyemon cpeabl B AnanasoHe TemnepaTypHOM KOMMeHca-
Ly oT nmoc 10 °C 00 NC 40 OC, MKTAMS ... + (0,3 + 0,1Cna).
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1.3.6 MNpegenbl gonyckaemon AONOMAHUTENBHON abCoNTHON NOrPEeLIHOCTN aHanu-
3aTopa npu namepeHun Cna, BbI3BaHHON M3MEHEHMEM TemnepaTypbl OKpyXatoLlero BO3-
ayxa, Ha kaxgble £ 10 °C ot HopmanbHon (20 + 5) °C B npegenax paboyero agnanasoHa
TemnepaTyp oT nntoc 5 °C go nntoc 50 °C, mkr/am3:

— 110 VIHOMKATOPY - enentnateeenenateaeeeeeneeeeeeeene e e aeeneaeeeeaeens + (0,05 + 0,035Cna);
— 0 TOKOBOMY BbIXOAY ...vuvnenanenennanennnnss £ [(0,05 + 0,0025 C%an) + 0,035Cns].
1.3.7 lnana3oH namepeHun TemnepaTtypbl aHanM3npyeMmon cpefbl aHanmsatopa,
P o1 0 go nntoc 50.

1.3.8 MNpepgenbl gonyckaemMon OCHOBHOWM abCOMOTHOM MOrpeLHoCTN aHanu3saTopa
npy M3MepeHMn TemnepaTypbl aHaNU3nMpyemMon cpedbl Npyu TemnepaType OKpyXatoLiero
BO3OYXA (20 £ 5) OC, OC .. e e e aan +0,3.

1.3.9 lNMpegenbl gonyckaeMon AONONHUTENbHOW abCoNTHOM NOrPELLHOCT aHanm-
3aTopa npu U3MepeHuuM TemnepaTypbl, BbI3BAHHOW U3MEHEHMEM TeMnepaTypbl OKpyxa-
towero Bo3gyxa, Ha kaxgble = 10 °C ot HopmanbHon (20 + 5) °C B npeaenax pabo4yero
AnanasoHa TemnepaTyp ot nmoc 5 °C go nnoc 50 °C, °C oo +0,1.

1.3.10 nana3oH nsmepennii Cna npeobpasosatens, Mkr/ame ........ o1 0,1 oo 3000;

1.3.11 MNpegenbl gonyckaeMon OCHOBHOM abCOMNOTHOM MorpelHocTn npeobpaso-
Batens npu unamepeHun Cna Npy Temnepartype aHanusmpyemon cpefsbl (25,0 £ 0,2) °C n
TemnepaType okpyxatoLero Bosgyxa (20 + 5) °C, Mkr/ams.................... + (0,1 + 0,025Cna);

1.3.12 lNpegenbl gonyckaemMon NorpeLuHoCcT! TemnepaTypHON KoMneHcaumm npeobpa-
3oBatena npu wuamepeHun Cna B guanasoHe ot nmoc 10 °C po nmoc 40 °C,
IMKT/ZIM ettt et e e eee et e e e e e e e eseeeeeeeeeeeeeeseen et e e eseeneeneeneeneaneeneesenseneeseenneeneanens + (0,2 + 0,05Cnz).

1.3.13 Npegenbl gonyckaemMon OOMNOMAHUTESNbHON abCONTHOM NOrpeLIHOCTU npe-
obpasoBatena npu namepeHmn CNa, BbI3BAHHOW U3MEHEHMEM TeMnepaTypbl OKpyxatoLe-
ro Bosgyxa, Ha kaxable £ 10 °C ot HopmanbHon (20 + 5) °C B npegenax paboyero guana-
30Ha Temnepartyp ot nnoc 5 °C go nmoc 50 °C, Mkr/gm® ................... 1 (0,05 + 0,025Cns).

1.3.14 MNpepenbl gonyckaemMon OOMNOMAHUTESNbHON abCONKTHOM NOrpeLIHOCTU npe-
obpasoBatena npu usmepeHun Cna, BbI3BAHHOW BMWSHWEM COMPOTUBMEHUA B LEnu
HaTpMEeBOro anekTpoda u B uenun pH-anektpoga, Ha kaxgble 500 MOm B gManasoHe us-

MeHeHus conpoTtusnenns ot 0 oo 1000 MOMm, mkr/gms. ................. 1 (0,025 + 0,0125Cns).
1.3.15 CtabunbHOCTb NokasaHun npeobpasoBaTtensa npu namepeHun Cna npu Bpe-
MEHW HenpepbIBHOW paboThbl He MeHee 24 Y He Xyxe, MKI/aMS. ............. 1 (0,1 + 0,025Cna).
1.3.16 Bpemsa nporpeBa npeobpasoBatens M yCTaHOBMAEHUA TEMSOBOro paBHOBE-
(o1 = TV 1 T2 TR = (=Y 0o Y1 [T N 15.
1.3.17 Bpemsa ycTtaHOBMNEHNA BbIXOAHbLIX CUrHanoB (NokasaHun) npeobpasoBartens,
c, He bonee ............ R [ 0 )

1.3.18 CocTosiHne BbiIxoga uamMepeHHoro 3HadeHns Cna 3a npedensl 3anporpam-
MMUPOBAHHOIO AManasoHa M3MepeHui N0 TOKOBOMY Bbixody NMbBO TemnepaTtypbl 3a npe-
Aenbl gManasoHa N3MepeHuin ConpoBoOXaaeTCs::

— BKoveHnem nHankatopa «NEPEIMPY3KA» n 3BykoBOro curHana,

— cpabaTbiBaHNEM pene neperpysok;

— MWraHMeMm Ha aKpaHe nHaukaTopa Hagnucn «Cna» nmbo «°Cy.

1.3.19 CocTosiHMe BbixoAa M3MepPEHHOro 3Ha4yeHUst CNa 3@ HWXKHIOK UMM BEPXHIOK
yCTaBKy COMpOBOXAaeTCs:

— MOSIBIEHMEM Ha 3KpaHe OOHOro M3 CUMBOJSIOB « E » NMnbo « E »;
— cpabaTbiBaHMEM pene yCTaBoK.
1.3.20 AHannsaTtop ocyuiecTBnsAeT obmeH nHpopmaumnen no nHrepdgency RS-485.
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1.4 Cocmae u3sdenus

CoctaB aHanusaTopa npusegeH B Tabnuue 1.10.
Tabnuuya 1.10

HanveHoBaHune Ncnonnenne MAPK-
(o]
© ©o| L
(o) Q ~ o ~
| QS |aladlala
~ S~ ~
Al Al (aV] Al AN (o] AN (o]
o o o o o o o o
o o o o o o o o
— — — ~— ~ ~ ~ ~

Bnok npeobpasoBaTenbHbIN
(LLMTOBOE MCMOMHEHNE)
Bnok npeobpasoBaTenbHbIN
(HacTeHHoe ncnonHeHne)

[
O
[
O
[
(@)
[
O

@)
[ ]
@)
[ J
@)
[
@)
[

M'mpponanens M1-1002 o | o oo |0 [0 [0 |0
NcTouHuk nutanua UM-1002 o |0 [0 [0 |0 [0 |0 |@
Kabenb coegmnHutenbHbii K1002.5 o (0o |0 |06 [0 |0 |0 |6
KoMnnekT MOHTa)KHbIX YacTen el olelelolelele
BP37.03.000
KoMnnekT MHCTpyMeHTa 1 NpuHaanexHocTemn el eololoelelelelse
BP49.05.000
KoMnnekT MOHTa)KHbIX YacTen elolelolelolelo
BP49.06.000

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

1.5 Ycmpoiicmeo u npuHyun pabomabi
1.5.1 Obwume ceegeHns 06 aHanusaTope

BHewHun Bug aHanusatopa MAPK-1002 npeacTtaBneH Ha pucyHke 1.1.

AHanusatop npeactasnseTr cobon AByXKaHarnbHbIA CTaLWMOHAPHbLIN N3MepUTESb-
HbI NPUBOP, COCTOSALLMIA U3 CIIEAYHOLLMX OCHOBHbIX YacTen:

— ©Bnoka npeobpasoBaTenibHOro HACTEHHOIO UMK LWNTOBOMO UCMONTHEHWS;

— rmgponanenu M1-1002;

— uctovHuka nutanHus UM-1002.
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K 6noky npeobpasoBaTtenbHOMY C MOMOLLBIO pa3beMHbIX Kabenen noacoeanHAT-
ca rmgponanenu M1-1002.

MmpponaHenb MoxeT BbITb yaaneHa ot 6noka npeobpasoBaTenibHOrO Ha paccTos-
HMe 0o 5 M ¢ nomoulbto kabens coeanHutensHoro K1002.5 nnéo go 100 m ¢ nomoLbto
kabens coeguHuTensHoro K1002.L.

K 6noky aBTOMaTM4eCKOro A03MpOBaHUS, YCTAHOBMEHHOMY Ha LMTEe rMaponaHen,
nogcoeauHsaeTcsa NCToYHUK nutaHusa UIM-1002 ¢ BbiIxogHbIM HanpsikeHnem (24 + 1) B.

NcTtouHuk nutanua UIM-1002 moxeT ObiTb yaaneH oT ruaponaHeny Ha paccTosHe
0o 5 m.

M3mepeHHble 3HavyeHnsa Cna M TemnepaTypbl BbIBOAATCA Ha 3KpaH rpadonyeckoro
KK nHgukatopa (B ganbHenwem nHamkatop). Npyu 3ToM BO3MOXHbI PEXUMbI MHOANKALUK
3Ha4YeHW, M3MEPEHHbIX B NEPBOM, BTOPOM KaHarnax uMnv O4HOBPEMEHHOW WHAMKaLUn
3Ha4yeHur B NEPBOM 1 BTOPOM KaHanax.

[Ansa yoobcTBa KOHTPONS aHanM3Mpyemon cpeabl B aHanmM3aTope CywecTByeT pe-
XUM MHOMKaUMWM norapnmMmyeckoro nokasatens akTMBHOCTU MOHOB HaTpus (pNa) B ana-
nasoHe pNa ot 4,36 oo 7,52 (ana aHanusaTtopa ucrnonHeHnn MAPK-1002, MAPK-1002/1,
MAPK-1002/36, MAPK-1002/1/36) n ot 3,88 go 7,52 (ansa aHanusaTopa WCNOMHEHWUN
MAPK-1002P, MAPK-1002P/1, MAPK-1002P/36, MAPK-1002P/1/36), a Takke peXxum WH-
avkauun 3C B ananasoHe ot mnHyc 1000 go nntoc 1000 mB.

Mo kaxgomy kaHany mamepeHun Cna B aHanus3aTope UMeeTCsl BbIXOLHOM TOK B
AnanasoHax oT 0 go 5 MA nnbo ot 4 go 20 MA. YcTaHOBKa BbIXOAHOMO TOKa NpoOn3BoOanT-
csl oTAenbHO Anga kaxaoro kaHana. HwxkHaa (0 nnbo 4 mA) n BepxHasa (5 nnbo 20 mA)
rpaHnLbl AnanasoHa BbIXOAHOro TOKa COOTBETCTBYHOT 3HAYEHUAM Hayarna u KoHua 3anpo-
rpaMMUpPOBaHHOro nogananasoHa namepeHun Cna (MO BbIXOAHOMY TOKY).

[lononHUTEeNbHO K BbIXOAHBbIM TOKaM B auanasoHax oT 0 go 5 mMA nub6o ot 4
no 20 MA B MeHI0 aHanusartopa npegycMoTpeHa BO3MOXHOCTb YCTAHOBKU MO KaXOoMy
KaHany BbixogHoro Toka ot 0 go 20 mMA.

1.5.2 MNpuHuun paboTbl aHanusaTopa

B ocHoBy paboTbl aHanu3aTtopa MofnoXeH NOTEHUNOMETPUYECKUA METOoL nsmepe-
HUSA aKTUBHOCTU MOHOB HaTpus (Cna) KOHTPONMPYEMOro pacTeopa.

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

Curnan (3[C) c aneKkTpogHOM CUCTEMbI U CUrHAN C JaTyvka TemnepaTypbl noaa-
IOTCS Ha U3MepuTesNbHbIN NpeobpasoBaTenb, COCTOAWMNN U3 Brioka ycunutensa n 6noka
npeobpasoBaTtenbHoro. B 6noke ycunutensa curHanbl ycunuearTcsa u npeobpasyotcsa B
undpposyto hopmy 1 Yepes kabenb NoCTynarT Ha BXxoa 6rnoka npeobpasoBaTenbHOro.

N3mepeHHoe 3HauyeHue O[C anekTpogHOM CUCTEMbI B aHanmM3aTope MNepecyuTbl-
BaeTcs B 3Ha4YeHne Cna C y4eTOM TemnepaTypbl KOHTPONMPYEMOrO pacTBopa, T.€. BbIMNoJ-
HAEeTCA aBToOMaTtumyeckad TEepMOKOMMeEHcauus, Kotopas KomneHcupyeT mameHeHne 3[C
3NEKTPOAHON CUCTEMDI.

1.5.3 CocTaBHble YacTu aHanusaTopa

1.5.3.1 bnok npeobpasoBaTenbHbIN

Bnok npeobpasoBaTenbHbIi NPON3BOAUT Npeobpas3oBaHNe CUTHANOB OT ANEKTPoa-
HOW CUCTEeMbI, MHOUKAUUIO pe3ynbTaToB U3MEPEHNN Ha dKpaHe MHAMKaTopa, npeobpaso-

BaHWEe pe3ynbTaToB U3MEPEHNI B BbIXOLHOW TOK, yNpaBrieHne «CyXuMu» KOHTakTamu pe-
ne n odbmeH nHgopmauuen no nHtepency RS-485.
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Bnok npeobpasoBaTenbHbIN OCYLLECTBNAET OTOOpaxeHne pesynbLTaToB M3Mepe-
HUIM C paspeLuaroLlen crnocobHOCTbLIO B COOTBETCTBUM € Tabnmuen 1.11.

MNutaHne 6noka npeobpasoBaTenbHOrO OCYLUECTBNSAETCA OT CeTW NepeMeHHOro
Toka 220 B, 50 'y nu6o 36 B, 50 'y (B 3aBUCUMOCTU OT UCMOSTHEHNS).

Tabnuuya 1.11

UHauumpyembiin EavHnuya [nanasoH PaspeliatoLasn
napameTp N3MEpPEHNN nHAVKaUum CNOCOOHOCTb
I o1 0,0 o 99,9 0,1
o1 100 go 999 1
ot 1,00 no 9,99 0,01
Cn mr/gm3 ot 10,0 #o 99,9 0,1
2 oT 100 go 999 1
ot 1,00 go 9,99 0,01
r/am3 ot 10,0 #o 99,9 0,1
ot 100 go 999 1
pNa - oT — 9,99 0o 9,99 0,01
aadcC MB ot — 1000 go 1000 1
Temnepatypa °C o1 0,0 0o 99,9 0,1

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

Ha nepegHen naHenun 6noka npeobpasoBaTesibHOro PacrnonoXeHbl:

— 9KpaH WHAMKaTopa, npefHasHayYeHHbIn Ans UHOMKAUMU U3MEPEHHbIX 3HAYEHUN
Cna, pNa, 3[0C n Temnepatypbl, pexxumMoB paboTbl aHanu3aTopa, a Takke ons paboTbl C
3KpaHHbIMU MEHIO;

Y * 4
— KHOMKAa « ~¥~ » AN OTKNIOYEHUS U BKNIOYEHUSI NOACBETKN 3KpaHa MHANKaTopa;
— KHOMKM «G», «&» Ans nepeaBMKeHNs Mo CTPOKaM MEHIO B PEXMME KOHTPOMA U
N3MEHEHNSA NapamMeTPOB M AN UIBMEHEHUS NapaMeTPOB HACTPOMKY;
- kHonka «KAHAIl» ona nameHeHnsa pexuma uHavkauumn (ogHoro kaHana nubo

obounx KaHarnoB), a Takke AN HEKOTopbIx onepaunn B pexume MEHIO;

EHIO

M
— KHOMKa « BBOL » And Bxoada B MEHHO (BKJ'I}O‘-IeHI/IFI pexnma KOHTpOInd U nameHe-

HUSA NapameTpoB) U NOATBEPXKAEHNA BbIOPaAHHbLIX NpWU NPOrpamMmMmMpOBaHNN BEMNYMH U pe-
XumoB paboTbl;

- nepekntoyatens «CETb» ons BkNOYEHUSA M BbIKMOYEHUS NUTaHua Grioka npe-
obpasoBaTenbLHOro;

- cBeToBou nHaukatop «CETby, 3eneHoro uBeTa, 4ns MHanKauum BKITKOYEHUS NK-
TaHus bnoka npeobpasoBaTenbHOrO;

- ceetoBon nHgukatop «MEPEMPY3KA», kpacHoro useta, Ang nHaAnKauum cocro-
SHUS neperpyskn 3anporpaMMMPOBAHHbBIX OMana3oHOB M3MEpPeHUrn WUNn BbIxoda u3Me-
PEHHOro 3Ha4YeHus TeMnepaTypbl 3a Npeaensl gManasoHa.
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Ha 3agHen naHenu 6noka npeobpasoBaTeribHOrO LUMTOBOrO UCMNOSIHEHUSA B COOT-
BeTCTBUM C pucyHKkoM 1.3 (Ha npumepe aHanusaTtopa ucnonHeHns MAPK-1002) u Ha
HWKHen naHenn 6roka npeobpasoBaTeribHOr0 HACTEHHOIO UCMOSNTHEHNS] B COOTBETCTBUM C
pucyHkom 1.4 (Ha npumepe aHanmsatopa ucrnonHeHna MAPK-1002/1) pacrnonoxeHsi:

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

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

- Knemma « @ » ONs NOOKIHYEHNs 3alMTHOIO 3a3emrieHus K 6roky npeobpa-
30BaTeNbHOMY;

— repMeTunyHbIi kabenbHbI BBOA ceTeBoro kabens «~220 B 50 Ny 10 B-A»
nm6o «~36 B 50 Ny 10 B-A» (B 3aBUCMMOCTW OT UCMNONTHEHNA aHanmM3aTopa).
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1.5.3.2 I'mgponaxens M1-1002

BHewHun Bug rugponanenu M1-1002 nokasaH Ha pucyHke 1.5.

EmkocTb
KOHTPOJSIbHOro pacTeopa

Komnpeccop
K-1002

HepxaTtenb

Brnok aBTomaT4ecKkoro
[103MpOBaHNA
BAO-1002

JaTtyumk
Temnepatypbl

pH-anekTpoa

HaTpueBbiin
3NEeKTPoA

Ayenka npoToyHas

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

J[laTynk NpoBOAMMOCTM
ar-1002

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

(cnueHas) ViHaukatop

pacxoga

PucyHok 1.5 = l'udponaHens MT1-1002
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M'mppasnunyeckasa cxema rugponadHenu M1-1002 npu npoBeaeHUN namepeHnin noka-
3aHa Ha pucyHke 1.6.

5
AHanunsnpyemas cpena 6
(BOAHBIV pacTBop) 7 8 9 10
| o 000

| A2 A3 |
' 1 ) 3 4 || S IS N S AP A
| | | 11 N
| | | N
e | | | B
I = | — T - I I
: \ I L S R = I
| :
! i

YcnoBHble 0003HaYEeHUS:

A1 — a4yeika npotoyHas; A2 — cmecuTernbHasa a4enka;

A3 — nameputenbHas s4enka;

1 — ctabunuaaTop notoka; 2 — punbTp (CUHTEMNOH); 3 — 3aXKUM;

4 — xuknep; 5 — cocyq ansa noguwenayvmBatoLLero peareHTa (aMmmmnaka);
6 — komnpeccop K-1002; 7 — gaTymnk TemnepaTypbl;

8 — patumk nposoamnmocTtn [M-1002; 9 — HaTpMEBLI 3NEKTPOA;

10 — pH-anekTpoa; 11 — nHaukaTop pacxoaa.

PucyHok 1.6

AHanuanpyemasa cpega (BoaHbI pacTBop) OT NpobooTOOpHMKA NOCTynaeT B S4eEn-
Ky MPOTOYHYH, COCTOSLLYIO U3:
a) ctabmnusaTopa noTtoka, NnpeaHa3Ha4YeHHoro Ans:
- cTabunmsaumm noToka U yganeHus n3bbITOYHOrO KONMM4ecTBa aHanuaupye-
MOW cpeabl (BO4HOro pacTeopa);
— MEeXaHM4YeCKOWN OYMUCTKM aHanmM3mpyemoro pacTBopa;
0) cMecuTenNbHOM S4Yenkun, NnpeaHa3Ha4YeHHON Ans:
— HacbILWEeHNs aHanuanpyemon cpefbl (BOAHOrO pactBopa) napamu nogiena-
YMBAIOLLLErO peareHTa;
— pasmMeLleHnsa gaTtymka Temnepartypsbl;
B) U3MEpPUTENbHON AYelrKKn, NpegHa3Ha4YeHHON Ons:
- pasMeLlleHus HaTp1eBoro anekTpoaa n pH-anekTpoaa;
- MpoBeLEHUNS U3MEPEHUN;
- WHOVKaUMKM pacxoda aHanuMavMpyemon cpeabl (BOQHOro pacTtBopa) B M3Mepu-
TEeNbHOWN A4YelkKe.
Mapbl NoALlenayYyMBaioLLErO peareHTa NOAATCA B CMECUTENBHYIO SIYEnKy ans no-
BblLeHMs pH aHanuaupyemoro pacrteopa.
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PerynupoBaHue ypoBHSA O03MPOBaHWA MNOALLENavYMBaloLLErO peareHTa npou3Bo-
ANTCS C NOMOLLbIO YCTPOMCTBA aBTOMATMYECKOro 403UPOBAHNSA, COCTOALLLENO U3:

— komnpeccopa K-1002;

— 6Bnoka aBTomaTu4deckoro gosmposanna 6A-1002;

— patyuka nposogmmoctum ArM-1002.

BHewHuin Bug 6noka ycunutensi nokasaH Ha pucyHke 1.7.

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

Ha nepegHen naHenn BALl B cOOTBETCTBMM C pUCYHKOM 1.8a pacrnonoxeHs.l:

— 9KpaH nHaukaTopa;

— KHOMKW ynpasreHus;

— CBETOBblE€ MHOUKATOPbI;

— kntou-BbikntovaTens «BJIOKUPOBKA» gns orpaHuMYeHns HeCaHKUMOHMPOBaH-
HOW MaHUNyNSUMN KHOMKaMK yrpaBreHnsa Ha nuueson naHenu bA[.

Ha HwxHen noBepxHocTn BA[Ll B cooTBeTCcTBMM C pUCyHKOM 1.86 pacnosioxeHbl
pasbeMbl AN NOAKIYEHNS:
komnpeccopa K-1002;
6rnoka ycunutens;
Aatyuka nposogmumoctun ArM-1002;
nctovHuka nutanua UM-1002.

BAL npon3BoguT MHAMKAUMIO 3HAYEHUST YCTABKU pPerynmpoBaHus B YCIOBHbIX eau-
HULUaXx.
HasHauyeHue kHonok BA[l cooTBeTcTBYET Tabnuue 1.12.

Tabnuya 1.12

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

nnéo «<YCTABKA x»

BknitoueHne nnbo
oTknoveHne BAL




Pa3bem nutaHua n
nepegadun gaHHbIX

Pasbem ans
NOAKIIYEHNS K
Kabenb BAN

Pasbem onopHoro

anekTpoaa
Pasbem Pasbem MNposona
HaTpMeBoro pH-anekTpoaa 3asemneHns
anekTpoaa
[datunk
Temneparypbl

PucyHok 1.7 = briok ycunumensi
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e ETOMAT UYEC K ]

OkpaH
nHavkKaTopa

BbIKMNtoYaTenb KHonku
ynpaBneHus

a — lNepedHssa naHerib

Pasbem
(sunka PCIr10TB) Pasbem

ANA NOAKMIOYEHNA  ansa nogknoveHus

Pasbem
Komnpeccopa Pasen
p P Grnoka ycunurens [NS NOAKITOYEHNS (Bunka PCr4TB)
AatHnka NPOBOAUMOCTN o b nmioueHUs
An-1002 A |/|r£|l-1002
6 — Bud cHusy

PucyHok 1.8 — briok asmomamuyeckoeo do3uposaHusi BAL-1002
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HasHauyeHune cBeToBbIX MHAMKaTopoB BAL] cooTBeTcTBYET Tabnuue 1.13.
Tabnuua 1.13

CBeToOBOM MHAUKATOP HasHadeHune LiBeT
«PABOTA» Mugukaumnsa pexuma « PABOTA»
«OCTAHOBKA» Muagmkauna pexuma « OCTAHOBKA»
«YCTABKA x» WHgukauusa pexuma «YCTABKA y» 3 o
eneHbln
WHankauumn paboTbl HarpesaTtens,
«HAIPEB» YCTaHOBNEHHOroO B cocyne ¢

nogwienadymnBarolLiumMm peareHTom

Muankaumns HeOonyCTnuMoro CHUXeHund

«ACTOLWWEHUE
PEAFEHTA» KOHLeHTpauun nogLienadmsaroLiero
peareHTa
MHankauma HapyLeHnss HopManbsHOM KpacHbin
«HAPYLWLWEHUE paboThbl yCTPONCTBA aBTOMATUYECKOrO
PErYnmMPOBAHUA» 0031MpOBaHNA NapoB MoALLeiaymBaloLLEero pea-
reHTa

1.5.3.3 WcToyHuk nutanus UM-1002

Cxema coeanHeHui nctovHuka nutanms UM-1002 npusepeHa Ha pucyHke 1.9.

PoseTka PC4TB PoseTka PCATB
CeTeBoe nuTaHme Lens [GWG] +U T
~220B, 50 'y KoHnt. | 3] 4| 2| 1 o o
) 7 43
o o
" KpacH. | CuH. ~Cun.  |[™Kopwuu.
Y \ —_ (BMA CO CTOPOHBI
KoHt. | 5 6 1 2 3 4 Nnankm KOHTaKToOB)
Uens | L N -U +U

NcTtouHuk nutaHua UM-1002

PucyHok 1.9 — Cxema coeduHeHul ucmo4Huka numaHus NM-1002

BHewHunn Bug ncrodHunka nutanuna UIM-1002 nokasaH Ha pucyHke 1.10.
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Kabenb ceTteBomn ) B
L=1,5m 9 — S *’

MpoBoa
COeNHUNTENbBHbIN
L=5m

Pasbem
Kopnyc
pry (poseTka PC4TB)

ansa nogknoyeHns kK BA

PucyHok 1.10 — BHewHul eud ucmoyHuka numaHus UlM-1002

Kabenb ceTeBol:

1 17 1= W= 1oT=Y 1 = TR 1,5;
— KOJMYECTBO XWUIT U1 HOMUHATNBHOE CEUYEHMNE, MM? ...oooeeeeeeeeeeeeeeeeeeeeeeeeeeeee 3x%0,75;
— MPEAETIBHDBIN TOK, A ottt ettt e e e e e e e e e e e eereranaaaaeaaeees 10;
— HOMUHanNbHOE HanpsKeHWe NepeMeHHOro Toka, B ... 220.
MpoBoa coegMHNTENBHbIN:

S 11 17 o= e 1= 1 < TR 5;
— KOSMMYECTBO WU N HOMUHAINBHOE CEUEHME, MM .......evveeeeeeeeieeeeeeeeeees 2x0,75.
1.6 Mapkupoeka

1.6.1 MapkupoBka cocTaBHbIX YacTen aHanusaTtopa coorsetcteyeT FOCT 26828-86.
1.6.2 bnok npeobpasoBaTenbHbIf

1.6.2.1 Ha nepeaHen naHenu 6noka npeobpasoBaTenbHOr0 HAHECEHO:

— HauMeHOBaHWe aHanuMsaTopa ¥ TOBapHbIN 3HaK;

— HavMeHOBaHWe CTPaHbl-U3roToBUTENS.

1.6.2.2 Ha 3agHen naHenu 6rnoka npeobpa3oBaTenbHOMO LWMTOBOIO UCMOSTHEHUS U
Ha HWKHEeW noBepxHOCTU Bnoka npeobpasoBaTenbHOr0 HaCTEHHOIO UCMOSHEHUSA YKpen-
neHa tabnuyka, Ha KOTOPON HAHECEHbI:

— TOBapHbIN 3HAK U HAMMEHOBaHWE NPeanpPUSATUS-U3roToBUTENS;

— eOuWHbIN 3HaK obpalleHnst NPoAYKLMM Ha pbiHKe EBPa3nMMCKoro aKOHOMUYECKOro
coK33a;

— 3HaK yTBepXaeHus Tuna;

— HauMMeHoBaHue 1 ycrioBHoe 0603HadYeHne aHannsaTopa;

— 3aBOLCKOW HOMEep aHanuaaTtopa v rof BbIMycka;

— perucTpaumoHHbIM HOMep B focyaapCTBEHHOM peecTpe CPpeacTB U3MEPEHUN;
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— WHTEepBan mMexagy noBepkamu;

— HOMMHanbHOE 3HAaYEHNE HaNPSHKEHUS ANEKTPUYECKOrO NMUTaHWNS;

— ycnoBHoe o603HayeHue poda IANEKTPUHECKOro ToKa M HOMUHanbHas yacTtoTa
NepeMeHHOro Toka;

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

1.6.2.3 Ha 6okoBown nosepxHocTu 6noka npeobpasoBaTenbHOro LWMTOBOrO UCMOS-
HEHWNS N Ha HWKHEN nNoBepxHOCTM Bnoka npeobpasoBaTenbHOr0 HACTEHHOIO UCNONTHEHNS
yKpensreHa rapaHTunHasi nnomoba.

1.6.3 'mgponaHens T1-1002

1.6.3.1 Ha wwnte rugponaHenu ykpenneHa Tabnmyka, Ha KOTOPON HAaHECEHbI:
TOBapHbI 3HaK 1 HAMEHOBaHWE NPeanpPUATUS-U3roTOBUTENS;
HanmMeHoBaHWEe 1 yCroBHOe 0603HaYeHne rmgponaHenu;
3aBOACKON ep rmaponaHenu v rog BbiMycka;

— CUMBOIbI « », 0003HavaroLwme 3aXKUM 1 BUHT 3aLLUUTHOrO 3a3eMI1EHUS.

1.6.3.2 Ha nepeaHer naHenu 6noka asTomaTtnyeckoro fosmposanHua (ganee bAL)
HaHeCeHb!:

— TOBapHbIN 3HAK U HAMMEHOBAHWNE NPEeaNPUATUA-U3rOTOBUTENS;

— HaumeHoBaHue BA[;

— MapKMpOBKa, yKasbiBatoLlasa PyHKLUNOHANbHOE Ha3Ha4YeHNE pa3beEMOB.

1.6.3.3 Ha kopnyce BA[L] ykpenneHa Tabnuyka, Ha KOTOPOWN HAHECEHbI:

— ycnoBHoe obo3HaveHne BA[L;

— 3aBopgckon Homep BA[ 1 roa Bbinycka.

1.6.3.4 Ha nepegHen naHenn 6noka ycunutensi HaHeceHb!:

— TOBAapHbLIN 3HAK N HAMMEeHOBaHWE NPeanpPUATUA-U3rOTOBUTENS;

— HauMeHoBaHMe n ycrioBHoe 0603HaveHne 6roka yeunmtens;

— MapKMpOBKa, yKasbiBatoLast (PyHKLMOHaNbHOE Ha3HavYeHe pa3beMoB,

1.6.3.5 Ha HmxHeln noBepxHOCTM Bnoka ycunutensa HaHeceH CUMBON « @ », 000-
3HaYalLWmM BUHT 3aLLUTHOrO 3a3eMieHus.

1.6.3.6 Ha kopnyce uctoyHuka nutanms UIM-1002 ykpenneHa tabnuyka, Ha KOTO-
PO HAHECEHbI:

— TOBapHbIN 3HAK U1 HAUMEHOBaHWE NPeANPUSATUA-U3TOTOBUTENS;

— HauMeHOBaHWe U ycrioBHoe 0603Ha4YeHNe NCTOYHUKA NUTaHWUS,
3aBOJCKON HOMEP UCTOYHMKA NUTAHUA U FO4 BbINyCKa;
HOMUHAsbHbIE 3HAYEHUSI NepPemMeHHOro (BXOASALWEro) U MOCTOSIHHOMO (BbIXOASI-
LLIEro) HanpsXKeHus.

1.6.3.7 Ha kopnyce gatynka npoBOAUMOCTU HAaHECEHbI:

— ycnoBHoe 0603Ha4YeHne gaTynka NpoBOAUMOCTHU;

— 3aBOACKOW HOMep AaTymka NPOBOAMMOCTU U rof Bbinycka.

1.6.3.8 Ha kabene gatuvka Temnepatypbl ykpenneHa Tabnuyka, Ha KOTOpon HaHe-
CeHbl 3aBOCKON HOMEpP W ro Bbinycka.

1.6.3.9 Ha a4eiike NnpoTo4HOM yKpenneHbl Tabnnykm, Ha KOTOPbIX HAHECEHbI:

— MapKMpOBKa, yKa3sbiBatoLlas (PyHKLUMOHANbHOE Ha3HavyeH e WTyLepos;

— MeCTa YCTaHOBKW 3NeKTpoaOoB.

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

— TOBapHbIN 3HAK U HAMMEHOBaHWE NPeaNPUATUS-U3rOTOBUTENS;

— HanMeHoBaHWe 1 yCrioBHOe 0603HaYeHne KoMnpeccopa;

— 3aBO[CKOM HOMEpP KOMMpeccopa W rof Bbinycka.

1.6.3.11 Ha HmxHen noBepxHocTu komnpeccopa K-1002 HaHeceH cMmBOI « @ »,
0603HavaloLL N BUHT 3aLUMTHOrO 3a3eMIeHus.
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1.6.3.12 NapaHTninHas nnomba HaHeceHa Ha:
— komnpeccop K-1002;

- BA-1002;

— Bnok ycunutens.

1.6.4 TpaHcnopTHasi MapkMpoBKa

1.6.4.1 Ha TpaHcnopTHOM Tape (Kopobke) HakneeHa aTUKETKa, codepxalias
HavMmeHoBaHve 1M 0b03HaYeHne aHanusaTopa, AaTy YNakoBKW, TOBApHbIN 3HaK, Tenego-
Hbl, agpec U HaMMeHoBaHWe NPeanpUATUA-U3roToBUTENS.

1.6.4.2 Ha TpaHcnopTHoW Tape (kopobke) HaHeceHbl MaHWUMYMSAUUOHHbIE 3HAKW:
«Xpynkoe. OcTtopoxHo», «bepeyvb oT Bnarny», «Bepx» n «[lMpegensl TemnepaTtypbl» nNo
FOCT 14192-96.

1.7 Ynakoeka

1.7.1 YnakoBka obecneunmBaeT COXpaHSEMOCTb aHanuaatopa npu TPaHCNopTUPO-
BaHWUU U XpPaHEHWUMW.

1.7.2 o 3awmTe aHanuasaTopa OT KNnuMaTn4ecknx bakTopoB BHELLHEN cpeabl yna-
koBka umeet kateroputo KY-1 no FOCT 23170-78.

1.7.3 Ynakoska cootBeTcTByeT TpeboBaHuam OCT 9.014-78 ana rpynnsi nsgenun lI:

— BapuaHT BpeMeHHOW NpOTUBOKOPPO3NOHHOM 3awmTbl B3-0;

— BapuaHT BHYTPEeHHeW ynakoskun BY-4.

1.7.4 B oTAenbHble NONNATUIEHOBbLIE NakeTbl yKNaablBaTCA:

— 6nok npeobpasoBaTesibHbIN;

— rmgponaHens;

— UCTOYHUK nuTaHusa UM-1002;

— KOMMMEKTbI 3anacHbIX YacTewn;

— KOMMAEKTbl MOHTaXHbIX YacTewn;

— KOMMAEKTbl UHCTPYMEHTA N NPUHAANEXHOCTEN;

— PYKOBOACTBO MO 3KCMfyaTauun, NnacnopTt 1 ynakoBovHasi BE4OMOCTb.

1.7.5 YnakoBka kabens coeguHutensHoro K1002.5 cooTtBeTcTBYeT TpeboBaHUAM
FOCT 18690-2012.

1.7.6 CocTaBHble YacTu aHanusaTopa yKnagblBalOTCA B KAPTOHHYH KOPOOKY C Mo-
cnenyoLwen ee 3aknenkon NONMMEPHON NUMNKOW NEHTOW. OnekTpoapbl B cOope C KpbillKka-
mu BP49.02.204, wanbamn BP43.02.003 n konbuammn BP43.02.004 yknagbiBatoTCcA B
KapTOHHble KOPOOKM NPOU3BOANTENS ANEKTPOOOB.

1.7.7 CBoBoagHOE NPOCTPAHCTBO B KOPOBOKe 3anofiHaeTcss amMopTM3auMOHHbIM Ma-
Tepuanom.

1.7.8 Cpok coxpaHaeMocCTu 0 nepeynakoBbiBaHWsI paBeH CPOKY CNy>0bl aHanusaTopa.

1.7.9 MNepeynakoBbiBaHWE aHanu3aTopa NPOBOAUTLCSA B Criydyae obHapyxeHus ge-
GreKTOB yNnakoBKM MpM OCMOTpax B Mpouecce XpaHeHUsa Unu no UCTevyeHun cpoka coxpa-
HAEeMOCTW O nepeynakoBbIBaHUS.

1.7.10 Mo cornacoBaHuO C 3aKas3yuMkOM [OMycKaeTcs NPUMEHATb Apyrve Buibl
KOHCepBaLun N YyNaKoBKMU.
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1.8 Cpedcmea usmepeHuli, UHCMpPyMeHm U npuHaosexHocmu

Ans akcnnyatauum aHanusaTopa OOMONHUTENbHO TpebyloTcst cpeacTBa uamepe-
HWUIA, UHCTPYMEHT M NPUHAANEXHOCTU, NpeaAcTaBneHHble B Tabnuue 1.14, He BxoasLwme B
KOMMJIEKT NOCTaBKN aHanusaTopa.

Tabnuuya 1.14

ONS NPUroTOBIEHNS
obpasLoBbIx
OydepHbIX pacTBOpOB
2-ro paspsga

Ha o6bem 1000 cm?

pH 1,65; 9,18.

HanmeHoBaHue TexHunueckne KonwnyecTso, HasHaueHune
cpefcTea XapaKkTEePUCTUKM LUT.
TepmomeTp [unanasoH nsmepeHun MpurotoBneHne
nabopaTopHbIii oT muHyc 50 °C po nntoc 300 °C. ] KOHTPOSbHbIX
3NeKTpoHHbIN J1T-300 MorpeLlwHoCTb N3MepeHnn pacTBOpOB
1 0,05 °C.
Becbl nabopatopHble [nana3oH B3BELLUMBaHWUS
3NeKkTpoHHble B1502 o1 0,5 no 1500 . 1
MorpelwHOCTb B3BELLMBAHMWSA
He 6onee + 30 mr
TepmocTtar [nanasoH perynnpoBaHus
KUAKOCTHbIN Temnepatypsbl o1 nntoc 10 °C
TXK-TC-01/26 po nntoc 100 °C. 1
MorpelwHoCTb NogaepXaHus
Temnepatypbl He 6onee + 0,1 °C.
MepHas konba FOCT 1770-74 1000 cm® 3 MpurotoBneHne
2-1000-2 KOHTPOSbHbIX
MepHas konba FOCT 1770-74 1000 cm®, class B 1 pacTBOpoOB
nnacrmaccoBas
MNuneTtka 2-1-2-1 FOCT 29227-91 1 cm®, 1
norpetuHoctb + 0,01 cm®
MNuneTtka 2-1-2-5 FOCT 29227-91 5 cm®, 1
norpetuHoctb + 0,05 cm®
Munetka 2-2-50 FOCT 29169-91 50 cwm®, ’
norpelHoctb + 0,1 cm®
CraHgapT-TuTpbI FOCT 8.135-2004, "pagyvpoBka

pH-anekTpoaa

HaTtpui xnopucrblin

FOCT 4233-77, x.u.

AMMMaKk BOOHbIN

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

MpagyvpoBka
aHanusartopa

HOuunsonponunaMmmH (8.03646.2500), MERCK - Mo KOHLEHTpauumn
[ONs CUHTE3a NOHOB HaTpus,
OuatunamuH CAS No: 109-89-7 - npuroToBneHne
Bopa ounwieHHas OCT 34-70-953.2-88 — KOHTPOJIbHbIX pac-
TBOPOB

I1pumedyaHue— [Jonyckaetca NpMMeEHeHNe Opyrux cpeacTs U3MepeHun, UMeoLLmMx

aHanormnyHble Unu nyyvune XxapakrepucTtuku.
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2 ICNOJIb3OBAHUE NO HASHAYEHUIO

2.1 3kcnnyamayuoHHble o2paHuU4eHust

2.1.1 Cobniogatb paboune ycnosma akcnnyaTauum n TpeboBaHuUs K aHanuaupye-
MOW cpefe.

2.1.2 Obeperatb oT ygapoB 650k npeobpasoBaTenbHbI, 3NEKTpoabl U rugpona-
Henu, Tak Kak B UX KOHCTPYKLMW UCMNONb30BaHbl XpPYNkne matepuansl.

2.1.3 3beratb HaxaTua kHomnok 6noka npeobpasoBaTtenbHoro n BAL ocTtpbiMun
npegmeTamu.

2.1.4 He ponyckatb uamepenue Cna, pNa n Temnepartypbl B pacTBopax, coaepxa-
LWMX (PTOPUCTOBOLOPOLHYIO KUCIIOTY UMM ee CONU U BellecTBa, obpasyrolmne ocagkm u
NMEeHKN Ha NOBEPXHOCTWU 3MEKTPOAOB, a TakKe 3KcrryaTauust U XpaHeHue 3NeKTpoaoB,
He3anonHEHHbIX 3NEeKTPOSINTOM.

BHUMAHUE: HE OOMYCKATb XPAHEHUWE HATPUEBbLIX J3JIEKTPOOOB B
«CYXOM» BUOE, TaKk Kak 3aneKkTpoAbl NMONMIHOCTLIO TEPSOT CBOU XapaKTepPUCTUKU
npu ux BbiCcyluMBaHUK!

2.1.5Mpn TpaHCnOpPTMPOBaHUM YYyBCTBUTENbHAs 4YacTb HaTPUEBbLIX 3NEKTPOLAOB
A0SMKHA ObITh 3aKpbiTa 3alMTHBIM KOINAYKOM C pacTBOPOM HaTpusa TeTpabopata (bypbl)
5 %.

2.2 Yka3aHue mep 6e3onacHocmu

2.2.1 bnok npeobpasoBaTtenbHbI A0SMKEH ObITb YCTAHOBMNEH B MeCTe, He 3aTpya-
HAOLLEM OTKMOYEHUE ero OT CeTU NUTaHWUS.

2.2.2 K paboTe ¢ aHann3aTopoM AonyckaeTca nepcoHars, n3yumsLUnin pyKoBOACTBO
no aKcnnyatauum n gencTeyrowme mepbl 6e3onacHocTn npu paboTe ¢ XMMUYeckuMu pac-
TBOpPaMu, a Takke MMeLKnn gonyck K paboTte ¢ anekTpoyctaHoBkamu o 1000 B.

BHUMAHUE: 3AIMNPELLAETCS paboTta ¢ aHanM3aTopoM MpU CHATbIX KpbILll-
Kax Kopnyca 6noka npeobpa3soBaTefnibHOro 1 UCtouyHuka nutaiua UMN-1002, a takxke
npu OTCYyTCTBUM 3a3eMrieHns 6noka npeobpasoBaTenbHOro n rugponaHenu!

2.2.3 JneKTpu4eckmne Lenu, OCyLLeCTBNAOWMNE BHELLHNE MOAKMIOYEHNE K pasbeMy
«TOKOBbIU BbIXO[, CUTHATNIU3ALUA, RS-485», [OMKHbI ObITh BbINOMHEHbI 9KPaHM-
poBaHHbIM Kabernem nnbo NnpoBogamMu, PacnosioXXEHHbIMU B NPOBOASALLUNX KabenbHbIX Xe-
nobax unu B kabeneroHax.

2.2.4 Tpwn paboTte aHanu3aTopa B Ka4eCTBE peareHTa Mcnonb3yeTca ammumak. [Npu
HOpManbHOM MpUMEHeHUU aHanusatopa (korga obecneyeH HenpepbiBHbLIM MOTOK NPO6LI
yepes SYEnKy NPOTOYHY M CBOOOAHbLIN CNMB NPOOLI M3 AYErKU NPOTOYHOW) BblAENeHne
peareHTa B BO34yx paboyen 30Hbl OTCYyTCTBYET.

2.2.5 3anonHeHne cocyaa noalienaynsaroLlyM peareHToOM Npon3BOAUTb B BbITSXK-
HOM wkadpy. Mpn aToM crnegyeT NPUMEHATb Mepbl NPELOCTOPOXHOCTU U MHAMBUAOYamb-
Hble cpeacTBa 3aWuTbl Npy paboTe ¢ eaKkMMN NErkOBOCMNITaMEHSAOLLNMUCS XUOKOCTAMN B
COOTBETCTBUN C TUNOBLIMK OTpacrneBbIMM HOpMaMn. He gonyckaTb nonagaHue peareHTta
BHYTPb OpraHM3ma, Ha KOXy 1 B rnasa.

2.2.6 lNomeweHne, rae HaxoauTcs paboTatowas rmgponaHenb, AOSMKHO ObiTb 000-
pyZ4OBaHO HeMNpepbIBHO AENCTBYOLWEN NPUTOYHO-BbITSXXHOW BEHTUIALMEN.
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2.3 [Nlodzomoeka aHanusamopa Kk pabome
2.3.1 MNony4eHne aHanunsatopa

Mpwn nonyyeHun aHanusaTopa criedyeT BCKPbITb YNakoBKY, MPOBEPUTb KOMIMIEKT-
HOCTb 1 y6eauTbCs B COXPAHHOCTU YNakoBaHHbIX U3OEeNU.

Mocne npebbiBaHMA aHanM3aTopa Ha XONO4HOM BO34yxe HeoOX04MMO BblaepkaTb
ero Npu KOMHaTHOMN TemnepaType He MeHee 2 4, Nocne Yero MoXHO NPUCTYNUTb K Noaro-
TOBKe aHanusaTopa k pabore.

2.3.2 NoarotoBka 6noka npeobpa3oBaTenbHOro
2.3.2.1 YcraHoBka bnoka npeobpasoBaTensHoro

YcTtaHoBUTb 610K NpeobpasoBaTenbHbIN B MeCTe, He 3aTPyOHSAOLWEM OTKMYEeHne
ero oT ceTu NUTaHus.

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

Bnok npeobpasoBaTenbHbI aHanu3aTopa LWTOBOrO WUCMOSIHEHUS YCTaHOBWUTL C
BHYTPEHHEN CTOPOHbI LWMTa. Haknagky, BXOASLY B KOMMMEKT MOHTaXHbIX 4YacTewn
BP49.06.000, ycTaHOBUTbL C NULIEBON CTOPOHbI LLiNTa B COOTBETCTBUM C PUCYHKOM 2.2.

Ansa kpenneHus 65oka npeobpasoBaTefibHOMO Ha WmMTe (TONWWHON A0 3 MM) MOX-
HO BOCMOSMb30BaTbCA BUHTaMM M5x8 ¢ rakamu, BXOAALWNMN B KOMMSEKT MOHTaXHbIX Ya-
cten BP49.06.000.

PacnonoxeHnve n pasvep OTBepCTM Ans KpenneHus 6rnoka npeobpasoBaTeribHOro
HaCTEHHOIo UCMOSTHEHNS HA BEPTUKASIbHOM NMOBEPXHOCTU — B COOTBETCTBUM C PUCYHKOM 2.3.

KoHcTpykuua 6noka npeobpasoBaTenbHOr0 HaCTEHHOro MCMNOJSIHEHUSI MO3BONseT
OCYLLIECTBNATb €ro KpernneHue Ha pasfuyHbIX BepTuKalibHbIX MOBEPXHOCTHAX, MO3TOMY
KpenexHble n3genus B KOMMNMEKT NOCTaBKN HE BXOAAT.

3aszemnutb kopnyc 6noka npeobpasoBaTenbHOro MeAHbIM MPOBOAOM XKENTOo-
3eeHoro LuBeTa ceyeHneM He MeHee 0,75 MM?, MOAKMHOYAEMbIM K KIEMMe 3a3eMIeHUs.

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

a) ~ 220 B, 50 'y ¢ nOMOLLBIO MNOAKNIYEHUS BUMKA K LUTENCENBbHOM po3eTke C 3a-
3eMNALWLMM KOHTaKTOM;

0) ~ 36 B, 50 'y ¢ nomMoLbI0 NOAKMOYEHNS K KOHTaKTaM CeTeBoro kabens:

— NpOBOA KpacHoro LseTta — dasa;
— MPOBOJ CUHErO LiBeTa — HyrNeBoW NPoBOS;
— NPOBOA XeNnTo-3eMeHOro LBeTa — 3a3eMIieHue.
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PucyHok 2.1 — PacrionoxeHue u pasmep omgepcmudl 051 KperneHusi
6s10ka npeobpazogameribHO20 WUMO8020 UCIOTHEHUS 8 Wume

Bnok npeobpa3oBaTtenbHbIi
LLIUTOBOrO UCMOMHEHMS

—~~Tanka M5

M5x8 LLInT ¢ oTBEPCTUSIMM

Onda KpenneHuna

Haknagka

PucyHok 2.2 — YcmaHoeka br10Ka rnpeobpa3ogamerisbHO20 Wumogo20 UCMOSTHEHUS



&5
4 oTB.
L
BepTtukanoHas ©
NOBEPXHOCTb T
— Y

PucyHok 2.3 — PacrionoxeHue u pasmep omeepcmud 05t KpernneHus
6110Kka rnpeobpaszosameribHO20 HaCMeHHO20 UCMOTHEHUS

2.3.2.2 BHelwHWe noaknoyeHus broka npeobpasoBaTenbHOro

BHUMAHUE: [MoaknioyeHne BHELHUX YCTPOMUCTB K ONoKy npeobpasoBa-
TenbHOMY NPOU3BOAUTbL NMPU OTKMIOYEHHOM NMUTaHMU BHELWHUX YCTPOMUCTB M Bnoka
npeob6pasoBaTenbHoro!

BHelwHne noagknoyeHus Kk 6noky npeobpasoBaTenbHOMY NPOU3BOASTCH K pasbemy
«TOKOBbIA BbIXO4, CUMHANU3ALIMA, RS-485» C MCMONb3OBaHMEM PO3ETKY
PC19TB c koxyxom, BXOAsiLeNn B KOMMNMEKT MOHTaxHbIX Yacten BP37.03.000.

[nsa BHeLWwHero noaknoyeHus K 6noky npeobpasoBaTenibHOMY crnenyer:

— CHATbL MNacTMaccoBylo 3arnylky ¢ pasbema «TOKOBbIA BbIXOO, CUIHA-
JIN3ALUUA, RS-485»;

— pasobpatb po3eTky PC19TB B COOTBETCTBMM C PUCYHKOM 2.4 a;

— MpuUNasTb KOHTAKTbl B COOTBETCTBMM C PUCYHKOM 2.46 1 Tabnuuen 2.1.

Krtou pasbema
(nokasaH ycrnoBHO)

|
3 21
‘ 7 6 5 4
12 11 10 9 8
16 15 14 13
PoseTka
PC19TB
KoHTakTbI
KOXyX  rajika
a — KoHcmpykuyusi posemku 6 — Bud co cmopoHbI rnalku KOHMakmos

PucyHok 2.4 - Pozemka PC19TB ¢ KoXyxoMm
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Tabnuuya 2.1
. BHelwHee
KoHT. BbixogHown curHan Llenb
NnoaKnyeHne
1 Pene
2 «neperpyska»
7 VcnonHuTteneHoe
KaHan A .
8 Pene YCTPOWCTBO
12 «ycTaBKa»
13
3 Pene
4 «neperpyska»
16 K VcnonHuTteneHoe
aHan B .
17 Pene YCTPOWCTBO
18 «ycTaBKay
19
5 BbixogHou Kanan A (+)
6 TOK Kanan A (-)
9 KaHan B (+) Peructpupytoulee
6 KaHan B (-) YCTPONCTBO,
11 SG (curHanbHas 3emns) KOMMbIOTEP
14 MopT RS-485 DAT+ (JaHHble +)
15 DAT- (daHHble —)

B guwanasoHe ot 4 o 20 MA BHelwHss Harpy3ka Ru He [orkHa npeBbiwaTb
500 Owm, B agnanasoHe ot 0 go 5 MA — 2 KOm.

3aMblkaHMe «CyxXMx» KOHTaKTOB pene «neperpyska» u pene «ycraBkay» MpoMCXo-
JUT B COOTBETCTBUU C Tabnuuen 2.2.

CxeMa NoaKMioYeHNs! BHELLHEel Harpyski K KoHTakTam pasbema « TOKOBbIW Bbl-
XOO» npuBeneHa Ha pucyHke 2.5.

1

Llenb KoHT. R.
Kanan A (+) 5
Kanan A, B (<) 6 4
Kanan B (+) 9 Ru

—

PucyHok 2.5 — Cxema noOk/oyeHusi eHeWHeU Hagpy3Ku
K koHmakmam pasbema « TOKOBbIU BbIXOO»

BHUMAHUWE: [insa cdoopMnpoBaHUsi BbIXOAHOTO CUrHana — TOKOBOro BbIXOAQ,
NoAKMYeHne BHELIHero UCTOYHUKa NUTaHUS K KOHTakTam pas3bema «TOKOBbIU
BbiIXoad, CUrHANN3ALUA, RS-485» HE TPEBYETCA v HEAOMYCTUMO!
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Tabnuya 2.2
KoHTponupyemblii KaHnan 3HayeHne Homepa KOHTaKTOB,
napameTp KOHTPONUPYEMOTO poseTkn PC19TB,
napameTpa MeXxay KOTopbIMY 3a-
MbIKaeTcs uenb
M3mepeHHoe 3HaveHne A BbIXOA 3a npeaensbl
Cna, MKr/am3 3anporpaMmMmMpOBaHHOIO
N3mepeHHoe 3HayeHne AnanasoHa n3amepeHun
pNa
M3mepeHHoe 3HaveHne 1
34C, uB 5 |
M3mepeHHoe 3HaveHne
Temnepatypsl, °C
M3mepeHHoe 3HaveHne B BbIXOA 3a npeaensbl
Cna, MKr/am3 3anporpaMmMmMpOBaHHOIO
MN3mepeHHoe 3HayeHne AnanasoHa n3amepeHun
pNa
M3mepeHHoe 3HaveHne 3 - |
3AC, vB 4
MN3mepeHHoe 3HayeHne
Temnepartypsl, °C
MN3mepeHHoe 3HayeHne A MeHee 3HayYeHus1 yCTaBku
Cna, MKr/am?® MIN g _j
M3mepeHHoe 3HaveHne Gonee 3Ha4YeHNs ycTaBKu
oNa MAX 12 - ]
13
M3mepeHHoe 3HaveHne B MeHee 3Ha4YeHus1 yCTaBKu 16
Cna, MKr/am3 MIN [ |
17
N3mepeHHoe 3HaveHne bonee 3HaYeHNs ycTaBku 18 =
pNa MAX 19 |

Mi3meHeHne napameTpoB YCTaBOK NPOM3BOANTCA B COOTBETCTBUM C M. 2.6.3.
MakcumarnbHbIn KOMMYTUPYeMbI TOK 150 MA Npu NOCTOSAHHOM UM NEePEMEHHOM

HanpsbkeHun 36 B.

2.3.2.3 lNogknoyeHre BHELLHMX YCTPOMCTB K Broky npeobpasoBatenibHOMY C UCMOfb-

30BaHueM b6roka krnemmv BP51.04.000

Briok knemm BP51.04.000, noctaBnsembin N0 OTAENbHOW 3as8BKe, NpeAcTaBfieH Ha

PUCYHKe 2.6.

MopkntoyeHne Ornoka KNeMM OCYLLECTBrSIeTCs C Nomolubio po3eTkn PC19TB k
pasbemy «TOKOBbIUA BbIXO[, CUTHAJIN3ALIUA, RS-485» Gnoka npeobpasoBartenb-

HOTO.

MoaknoyYeHns BHELWHUX YCTPONCTB K BNOKY KNeMm Npon3BoAuTb B COOTBETCTBUMN C
aTukeTkom BP51.04.0000T.
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Kpblwka Kabenb

-

K Kk, <
y 8P57-0‘ EM”
. -000

KabenbHbin BBog MGB12 PoseTka PC19TB
4 wr.

PucyHok 2.6 — briok knemm BP51.04.000

2.3.3 lNoaroToBka rmgponaHenu
2.3.3.1 YcTaHoBKa rugponaHenu
YcTaHoBUTb rmgponaHens B yaobHoM mecTe B65M3m npobooTOopHMKA.

PacnonoxeHvne n pasamep OTBEpPCTUN ANSA KPenmeHus rugponaHenm — B COOTBET-
CTBUWN C PUCYHKOM 2.7.

|
| g
|

|
|
1.
|

BepTtukanbHas /

NOBEpPXHOCTb 11

380

36

PucyHok 2.7 — PacrionoxeHue u pasmep omeepcmud 015l KpernneHus 2udponaHesnu

3azemnnTb WNT rmagponaHenn MmeaHbiM NpoBOOOM KEJITO-3EJ1IEHOIO LiBeéTa Ce4YeHn-

eM He meHee 0,75 MM?, MOAKMIOYAEMBIM K 3aXKUMY « @ ».
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CoegumHutb 6nok ycunutens ¢ 6rnokom npeobpasoBaTesibHbIM kabenem coeanHu-
TenbHbiM K1002.5, BXoAALWMM B KOMMNEKT nocTaBkn, Nnbo kabenem K1002.L.

2.3.3.2 MNoarotoBka aNeKTPOA0B

[MoaroToBKy K YyCTaHOBKE 3r1eKTPOAOB MPOU3BOAUTL B COOTBETCTBUM C PUCYH-
kom 2.8.

[ns aToro:

— NOAroToBUTL HATpuUeBbIN 3AnekTpod n pH-anekTpod B COOTBETCTBUM C nacrop-
TaMn Ha NpUMeHsieMble 3NeKTPoabl;

— YCTaHOBUTb OS99 KaXKOOro 3rekTpoda pacCTosHMe OT HWDKHEro Kpasi anekrpoaa
Ao konbua BP43.02.004 npubnmanTtenbHo paBHbiM 30 MM;

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

I1pumedyaHue- PekomeHayeTca coxpaHuTb Kpbiwkn BP49.02.203-02 ona nocneny-
tOLLLEro MCMONb30BaHNS NMPY XPaHEHUN 1 TPAHCMOPTMPOBAaHUM aHanu3aTopa.

~4

onekTpon

Kpbliwka
BP49.02.204
LLlanba
BP43.02.003
KonbLo
BP43.02.004 L
A
S '8
Kpblwka Avenka
\
u BP49.02.203-02 npoTo4Had

PucyHok 2.8 — lNo0zomoeka K ycmaHogKe 351eKmpo0do8

YCTaHOBUTb 3MEKTPOAbl B A4YENKY MPOTOYHYHO B COOTBETCTBMM C PUCYHKOM 2.9 ”
3aTaHYTb Kpbiwkn BP49.02.204 ¢ nomolbto kntova BP49.02.971, Bxoadawero B KOMMNEKT
NOCTaBKW.



pH-anekTpona

HaTpueBbin
aneKkTpoa

KpbiLwka
BP49.02.204 X3 Kritoy

BP49.02.971

HAuenka
npoTo4yHas

PucyHok 2.9 — PacrionoxeHue Hampuegozo u pH-anekmpodos
8 s4elike npomoYyHoU (MecmHbIl 8ud)

MogcoeauHUTe pas3beM HaTpueBoro anektpoga k pasbemy «JIEKTPOA pNa»
bnoka ycunutensd, pasbeM pH-anektpoga — kK pasbemy «JIEKTPOLA pH» B cooTBeT-
CTBUU C pucyHkom 2.10.

MeTtannuyeckne 4yactTu pasbeMOB 3aKpbITb 3aWMTHLIMKU BTyrkamm BP49.02.002.

BY-1002

snoka\

Briok
ycunmtens

BTynka
3awmTHas
BP49.02.002

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

lMocne ycTaHOBKM HaTpMeBOro n pH-anekTpogoB B A4erKy NPOTOYHYIO ee Heobxo-
ANMO cpa3sy Xe 3anosyiHUTb aHann3npyemoun cpegoun.
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[1nsa aToro HeobxoauMmo:

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

6) obecneunTb cBOGOAHbIV CNUB aHaANU3NPyeMon cpeapbl U3 rmaponaHenu;

B) OTKPbITb 3aMM 1 1 NOAAaTb aHanNM3MpyeMyto cpeay B S4erKy NpOTOYHYHO rMapo-
naHenw;

r) 3aKkpbiTb 3aXMM 1 nocne nNosiBNeHNss aHann3npyemMon cpefbl B MHANKaTope pac-
XoAa rugponaHenu.

Tpy6ka NBX CT-18
@BHyTp.4,0><1 ,5; L =1000 mm
(modsodsuwas)

Tpybka NBX CT-18
@BHyTp.16,0><2,0; L =500 mm

(crueHast)
Cnus ﬂ

PucyHok 2.11 — 3anonHeHue eudponaHenu [T1-1002 aHanu3upyemou cpedou




41

[onyckaeTca 3anonHUTbL A4enKy NPOTOYHY ANCTUNNIMPOBaAHHOW BOA4OW. [1nsa aToro:

a) nogcoeanHnTb Tpybkm NBX CT-18 B cOOTBETCTBMM C pUCYHKOM 2.12;

6) 3an1MTb B EMKOCTb KOHTPOSIbHOIO pacTBopa AUCTUNNIMPOBaHHYIO BOAY;

B) OTKPbITb 3aXnM 1 1 NnogaTb ANCTUNIIMPOBAHHYIO BOAY B AYENKY MPOTOYHYIO M-
ponaHenu;

) 3aKpblTb 3aXMM 1 nocne nosiBIEeHUss AUCTUNNMPOBaAHHOMW BOAbl B MHAMKaTOpe
pacxoga ruaponaHenmu.

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

3axum 2

Tpybka NBX CT-18
@BHyTp.2,5X1 ,O

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

Cnus ﬂ

PucyHok 2.12 — 3anonHeHue audponaHenu [T1-1002 ducmurnnupogaHHOU 000U
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2.3.3.3 3anuBka nofLLenavmBaroLLEro peareHTa B CoCyn

BHUMAHUE: 3AMNPELLAETCA akcnnyatupoBaTtb komnpeccop K-1002 npu ot-
CYTCTBUM 3a3emMrieHus!

[ns 3anuBkM noaluenadnsatoLlero peareHta B cocyq rmgponadenu M-1002 cne-
ayert:

— oTcoeauHuTb Tpybky NMBX CT-18 ¢ BHyTpEHHMM anameTpom 2,5 MM OT wWTyuepa
ocHoBaHuA komnpeccopa K-1002 (pucyHok 2.13a);

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

— 0TCcoeauHuTbL pasbem kabens (posetky PC10TB) komnpeccopa K-1002 oT pasb-
ema «k KOMMPECCOP» BA[l (pucyHok 2.138);

OcHoBaHue
KomMnpeccopa LLan6a
K-1002 CcTonopHas

LlTyuep BUHT
M5x12

Tpy6bka
MBX CT-18
@BHyTp.2,5x1
MpoBoa
3a3eMneHus

HepxaTtenb

Brnok aBTomaTn4eckoro ' = I\
posunposaHusa (BAL) \..D e

Pa3bem
«KOMNPECCOP»

Pasbem
(po3etka PC10TB)

PucyHok 2.13 — [JemoHmax komnpeccopa K-1002
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— u13BneYb cocyq Ania nollenaymBaroLLero peareHTa (qanee — cocyn) U3 gepxartens;

— NOMECTUTb COCYA B BbITSXKHOW LUKaQ;

— OTBEPHYTb KPbILKY OT FOPSIOBUHbLI COCyAa, YAepXKuBas OCHOBaHWE KoMmpeccopa
K-1002 ot BpalyeHus, B COOTBETCTBUN C PUCYHKOM 2.14;

G 3. —
OCHOBaHVIe/ Komnpeccqy,

K-1002

komnpeccopa K-1002 = '*‘{‘{

KprLIJKa/"l/ i

lMpoBofg KabGenb
3a3eMrieHus i komnpeccopa K-1002
Cocyg ons

nogLiena4vsaroLlero
peareHTa (dpnakoH
nnacTtukosbin 1 amd)

Pasbem kabens
komnpeccopa K-1002
(po3eTtka PC10TB)

PucyHok 2.14 — Komnipeccop K-1002

— CHSTb OCHOBaHwue komnpeccopa K-1002;
— 3anonHUTb Ccocyn noAwenayvMBarowMMm peareHTom (aMMuakoM BOOHbIM
FOCT 24147-80, oc. u. 23-5) B konuyecTse 1 om3;

BHUMAHUE: PASBABUTb BABOE noawenayMBarowmun peareHT OYULLEHHON
BoAoOM AnNA xumuyeckoro aHanusa no OCT 34-70-953.2-88, ecnu Temnepartypa
oKpyxatuero Bosayxa Bbiwe 30 °C!

NMPEAOOCTEPEXEHUE: HE [OONYCKATb nonagaHue noAalesriauyuBalowlero
peareHTa Ha OKpalweHHble NOBEePXHOCTU y3rnoB rugponaHenu, BALl n 6noka npeo6-
pa3oBaTenbHOro BO nsbexaHue ux noBpexaeHus!

— yCTaHOBUTb OcHoBaHue komnpeccopa K-1002 Ha cocyd, 3aBepHYTb KPbILLKY,
obecneymB repMeTUYHOCTb COEANHEHUS;

— YCTaHOBMWTb COCYA C nojLienaynsarLLmM peareHToOM B AepxaTtenb rugponaHenu;

— nopcoeavHUTb NMPOBOA 3a3eMIIEHNA K AepaTento, 3aBepHyB BUHT M5x12;

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

— npucoegnHnTb pasbem kabens (posetky PC10TB) komnpeccopa K-1002 k pasb-
emy « KOMMNPECCOP» BA/L.
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2.3.4 lNMoaroToBka uctoyvHmka nutanuma UIM-1002

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

PacnonoxeHue 1 paamep 0TBEPCTUI ANSA KpenneHus UctovyHuka nutadms UM-1002
— B COOTBETCTBUM C pUCYHKOM 2.15.

MoacoeanHuTb Kabenb nctovHmka nutaHms UM-1002 k pasbemy « —= 24 B» BAL.
lMNopBectn ceteBoe nutaHue (~ 220 B, 50 '4) ¢ NOMOLLbIO NOAKMIOYEHNSA BUITKN UC-
ToyHuka nutaHma UM-1002 k wtencenbHOM po3eTke C 3a3eMNAILLMM KOHTaKTOM.

BepTMKaanaﬂ/

NMOBEPXHOCTb

4,5

4 oTB.

PucyHok 2.15 — PacrionoxeHue u pa3mep omeepcmud 05151 KperaeHusi
ucmoyYHuka numanus Ur-1002

2.3.5 lNoaroTtoBka ycTponcTBa 4O3MPOBaHUS peareHTa

Bkntounts BAL, HaxxaB KHOMKY « ».
[MpoBepuTb 3HayeHune yctaBkn. [nsa atoro HaxaTtb KHonky « PEXXUM», yaepxnsas

ee He MeHee 1 c. Ha akpaHe nugukatopa BALl nosaBuTca 3HavyeHne ycTaBku perynuposa-
HUS B YCNOBHbIX €ANHUL,AX.

PekomeHayemas yctaBka — 70 ef.

Bpems HenpepbiBHOM paboTbl N HMXKHAS FpaHMUa Avana3oHa U3MepeHnin ykasaHbi
B Tabnuue 2.3.

Tabnuuya 2.3
Moalenaydneatomnm YcTraBka HwxHss rpaHuua Bpewms
peareHT perynmpoBaHus, | guanasoHa namepeHun HenpepbIBHOM paboThl
en. Cna, MKkr/gm® c 1 om®peareHTa, cyT
AMMUEK 70 0,30 60
120 0,14 20
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MakcumarnbHoOe 3Ha4veHue yCTaBKu npu MCnosfib3oBaHMM amMmmMmmnaka orpaHmM4YeHo 3Ha-

yeHnem 120 en.

M3meHeHne 3HayYeHus ycTaBku MPOU3BOAUTCS, KHOMKaMU A u «@», Ha nepeg-
Hen naHenu BA][l yctaHOBUTL HyXHOe 3HadeHune. KHonkon « PEXXUM» nepentu B pexunm

«PABOTA» n Bbikntountb BA[1-1002.

2.4 BknroyeHue 6510ka npeobpazoeamesibHO20

Ana BknyeHns 6Groka npeobpas3oBaTenbHOr0 MNepeBecTn nepeknyaTesb
«CETb» Ha 6noke npeobpasoBaTenbHOM B MOMoXeHne « | », npn 3TOM OOMKEH 3aro-
peTbcsa cBeToBon nHamkatop « CETb» 3eneHoro upeta. BkntoveHne 6noka npeobpasosa-

TEINbHOIO TakK Xe CconpoBoXaaeTCA 3BYKOBbIM CUTHAITOM.

Ha okpaHe wHOMKaTopa Ha HECKOSIbKO
CEeKyHA MOSIBUTCA 9KpaH-3acTaBka B COOTBET-
CTBUWN C PUCYHKOM 2.16.

[anee aHanusatop neperaeT B pPexum
N3MepeHni.

2.5 OkpaHbI usmepeHul

000 “B30OP”

MAPK-1002

www.vzornn.ru

PucyHok 2.16

AHanuaaTtop UMeeT crneayroLLme aKpaHbl pexmma U3mMepeHui:
— 9KpaH pexuma M3MepeHui OOHOro KaHana (Hanpumep, kaHana A) B COOTBET-

CTBUM C pucyHKamun 2.17-2.19;

— 9KpaH pexuma m3mepeHun aByx kaHanos (A n B) B cootBeTcTBUM C pucyHKOM 2.20,

€CI NogKn4eHbl ABe rmgpornaHenu.

lNpumed4yaHuUue— YicneHHble 3Ha4YeHs1 NapaMeTpoB Ha pUCyHKax 2.17-2.20 moryT

ObITb OpYrMMM.

A pNa 5.49

Cna 5.2 ™
25.0 °C

PucyHok 2.17

A

pNa 5.98

CNa 24.3 wmkr/gm®

25.0 °C

PucyHok 2.18

lNepexon OT OOHOrO 3KPAHHOIO MEHH K Aapyromy npom3sogunTcd nocrieaoBatersib-

HbIM HaxkaTnem KHonkn « KAHATIT».

Ha 3KpaHax MHONUMPYKTCA Ha3BaHUA KaHalrioB (A nnn B), N3MepeHHblE 3Ha4YEHNA

Cna, pNa, nnn 3[C, a Takke TemnepaTtypbl.
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A

anc 1 250 vB
25.0 °C

Al snc =1250 s

B/pNa 5.98

25.0 °C

25.0°C

PucyHok 2.19

PucyHok 2.20

2.6 3KpaHbI pexxumMa KOHmMPpOJisi U U3MEHeHUs1 napamMempoe HacmpoukKu

2.6.1 O6bwue ceeaeHus o padbote ¢ MEHKO

KOHTpOnMb M M3MEHeHWe napamMeTpoB aHanuM3atopa MPOU3BOAATCA C MOMOLLbHO

SKpPaHHbIX MEHIO.

Bxoa B pexum MEHIKO u3 pexnma mamMepeHun nponsBoauUTCA HaKaTUEM KHOMKM

« MEHIO ».
BBO

AHanusatop MMeeT TPU 3KPaHHbIX MEHIO:

— MEHIO [A];

— MEHIO [B];

— MEHIO [A] [B].

OkpaHHoe MeHo MEHKO [A] wnim
MEHIO [B] otobpaxaeT cocTosiHue uHAMBMAOY-
anbHbIX NAapamMeTpoB KaHana B COOTBETCTBUMU C
pucyHkom 2.21.

A MEHIO

rPAOYUPOBKA
HACTPOUKA
NAPAMETPbI

TOK. BbIXOA:
> BbIXOA

PEXWUM: CNa

0-5 MA

PucyHok 2.21

OkpaHHoe meHio MEHIKO [A] [B] oToGpakaeT n no3BonsieT M3MeHATb napameTpsbl

aHanusaTopa obwwme ana obonx KaHanos.

OkpaH meHio MEHIKO [A] [B] B cooTtBeT-
CTBUWN C PUCYHKOM 2.22.

BblaeneHne HeobxoaNMMOro nyHKTa MeHto
npon3soauTca Mapkepom « P ». lNepemellieHne
Mapkepa « P » BBEPX U BHU3 MO 3KpaHy — KHOM-
KamMu «G», «\/».

lMepexon OT OQHOrO 3KPAHHOIO MEHK K
Apyromy npou3sBoguTca rnocrnegoBaTenbHbIM
HaxxaTnem KHonkn « KAHATT».

A B MEHIO

NAPOIJb:

3BYK:

» BbIXoa

HACTPOWKA RS-485

NO U KOHTP. CYMMbI
TEMMNEPATYPA bBIl: 33°C

OTKN

BKI

PucyHok 2.22

[ns Bbixoga 3 akpaHoB MEHIO cnenyet yctaHoBuTbL mapkep Ha ctpoky BbIXO[L

MEHIO
».

N HaXXaTb KHOMKY «
BBO.A
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2.6.2 Nopspok Habopa uyucnoBbix 3HadeHni B MEHKO [A], MEHIO [B] u
MEHIO [A] [B]

AHanusaTop Mo3BOMISIET NP HEOOXOAMMOCTU WM3MEHSITb YMCIIOBblEe 3HAYEHUs B
CTpoKax MeH nnbo BBOAUTb HOBble. TO OTHOCUTCS, HanpuMmep, K pasgenam Bblbopa
nporpaMMMpyemMoro auanasoHa u3aMepeHui, BBOAY 3HAYEHWI YCTaBOK M NMPOYUM.

MepemelleHne no cTpoke BrieBo ocywectenaeTcs kHonkon « KAHAT».
MEHIO

BBOA

YeenunyeHne nmbo ymeHbLueHNe Lundpbl — KHOMKamu «G», «G».
[nsa BBoga nmbo n3mMeHeHst YNCNOBOIO 3HAYEHUS HYXKHO:
— YCTaHOBWUTb MapKep « P » Ha HY>XHYI CTPOKY;

MNepemellieHre No CTPOKE BNPaBO OCYLLECTBIAETCA KHOMKOW « ».

HaXxaTb KHOMKY « MEHIO Bynet muratb nepeas undpa;

BBOA
KHOMKamMmm «G», « YCTaHOBUTb 3Ha4YeHne nepson umdpbl;

MEHIO .
BBOL ». BygeT muraTtb BTOpas undpa;

KHOMKamMmun «G», «&» YCTaHOBUTb 3Ha4YeHne BTOpOIZ LI,I/ICbpr;

MEHIO
HaXaTb KHOIKY «
BBOA

HaXaTb KHOIKY «

». YCTaHOBUTb OCTasnbHble Lnpsbl.

lMocne ycTaHOBKM BCeEX UMdP U eauHuL namepeHun (korga He OygeTt muratb HuU
ofiHa umndpa) HY>XHO KHOMKamMu «G», «» YCTaHOBUTb MapKkep «»» Ha ApYryt CTPOKY U
yCTaHOBUTb, ecnn TpebyeTcsl, BTOPoe 3Ha4YeHue.

lMocne ycTaHOBKM BCeEX UMMP U eauHuL, namepeHun (korga He OygeT muratb Hu

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

HaXaTb KHOIKY «
BBOA

».

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

» TPAOYUPOBKA — nyHKT MeHI0 npega-
HasHayeH ans nepexoga B nogmeHwo MPALYW- A FPAOYUPOBKA
POBKA (nn. 3.3.7, 3.3.8). OkpaH - B coOTBeET-
CTBUM C PUCYHKOM 2.23.

rPAOYUPOBKA Na

rPAOYUPOBKA pH
> BbIXoa

PucyHok 2.23

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

AWAIMNA30OH CNa

ANAMA30OH pNa

YCTABKU CNa

YCTABKU pNa

YCPEOHEHMUE: 0 MuH
» BbIXOA

PucyHok 2.24

B ctpoke YCPEOHEHWE MOXHO ycTaHOBUTb BpeMS yCpeOHEHUsl MoKa3aHui B
AnanasoHe ot 0 0o 9 MuH.

«OVAMA30OH CNa» - nNyHKT nogMeHto OUAMA3O0H CNa
npegHasHayeH And npocMoTpa M WU3MEHEHUS A
npegenos nporpaMMupyemMoro fuanasoHa us-
mepeHun CNa no TOKoBOMY BbIXo4y. OKpaH — B HAYANO: 0 mxr/gm3
COOTBETCTBUN C PUCYHKOM 2.25.

KOHELL: 1000 wmkr/amd

> BbIXO[

PucyHok 2.25

MOXHO YCTaHOBUTL 3HaYEHUSN:

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

— B cTpoke KOHEL - ot 1 go 9999 mkr/am® (mr/am3, r/am®) ¢ warom 1 mkr/gm3
(mr/gm3, r/iomd).

Mocne ycTaHOBKM HEOBXOOAMMbIX 3HAYEHWI YCTAaHOBUTb Mapkep «P» Ha CTPOKY
MEHKO ».

BBO[

AHanunsaTtop nepevgeT B NOOMEHKO HACTPOWKA, 3anoMHuB YCTaHOBJIEHHbIE 3Ha-
YeHus.

«OVAMA30OH pNa» - nyHKT MOAMEH0
npegHasHayYeH Ons NpocMoTpa U WM3MEHEHUs! A ANANA3OH pNa
npenenos MNporpaMMMpyemMoro auanasoHa u3-
MepeHun pNa no TOKOBOMY BbIXOAY. OKpaH

BbIXO[ n HaxaTb KHOMKY «

NOAMEHIO — B COOTBETCTBUM C PUCYHKOM 2.26. » HAYAIO: 0.00
MOXHO yCTaHOBUTb 3HAYEHWS:
— B cTpoke HAYAIO - ot 0,00 go 99,98 KOHEWU: 10.00
¢ warom 0,01;
— B cTpoke KOHEL, — ot 0,01 1o 99,99 ¢ BbIXOA
warom 0,01.

PucyHok 2.26
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«YCTABKM CNa» - nyHKT NOoAMEHI0
npegHasHayeH ansi NpocMoTpa UM N3MeHeHus A YCTABKU CNa
MUHUMArnbHOrO W MaKCUMarbHOro 3Ha4YeHun
yctaBok CNa. OkpaH — B COOTBETCTBUM C pU- ] 3
CyHKOM 2.27. MIN: 0 wmMKr/gm

MAX: 500 wmkr/gm®
» BbIXO[
PucyHok 2.27

MOXHO YCTaHOBUTb 3HAYEHUS:

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

- B cTtpoke MAX — ot 1 go 9999 wmkr/am® (mr/am3, r/am®) ¢ warom 1 mkr/gm3
(mr/am3, r/am3).

«YCTABKN pNa» - nyHKT nNogMeHIo
npegHasHayeH Ansi NpocMoTpa UM n3MeHeHus A
MWHMMANbHOIO W MaKCMManbHOro 3Ha4YeHui
ycTtaBok pNa. QkpaH — B COOTBETCTBUM C puU-

YCTABKMU pNa

CyHKOM 2.28. MIN: 0.00
Mo>kHO YCTaHOBUTb 3HA4YE€HUA:
— B cTpoke HAYAIIO — ot 0,00 o 99,98 MAX: 10.00

c warom 0,01;
~ B crpoke KOHELL — ot 0,01 g0 99,99 ¢ [ > BbIXOA

warom 0,01. PucyHok 2.28

[Mocne ycTtaHOBKM HeEOBXOOUMbIX 3HAYEeHUI NpedenoB nporpammMmuvpyemblx auvana-
30HOB M3mepeHmrt CNa n pNa no TOKOBOMY BbIXOAY M MUHUMAmbHbIX U MakCUMaribHbIX
3HaYeHU yYCTaBOK YCTaHOBUTb Mapkep «P» Ha cTpoky BbIXOL wn HaxaTb KHOMKY
« MEHIO ».

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

» NMAPAMETPbI - nyHKT MeHo npegHa-
3Ha4yeH ansa nepexoda B nogmeHio NAPAMETPbI. A NAPAMETPDI
OKpaH — B COOTBETCTBUM C PUCYHKOM 2.29. FPAOYMPOBKM Na
ANIEKTPO[ Na
QNEKTPOL pH
NMPOBEPKA BY
> BbIXO[

PucyHok 2.29
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«"PAOYWUPOBKWN Na» — nyHKT nogMeHto
npegHasHayeH 4nsi NpocMoTpa cnucka rpagym- A FEQECMMIEJEEII/I Na
POBOK, 3aHECEHHbIX B NaMsiTb aHanu3artopa. 1 TWMo

2 Tuhnz2 13.08.14

OkpaH noameHio «PAOYWNPOBKW Nax 3 TUM 19.11.14

B COOTBETCTBUU C pucyHKoMm 2.30. 4 TUN2 20.12.14
» BbIXO[
PucyHok 2.30

Ha akpaHe nHanyupyoTtcs:

a) HoMep rpagyvpoBku oT 1 0o 4;

6) TMn rpagyMpoBKM B COOTBETCTBUM C Tabnuuen 2.4;
B) 4aTa NpoBeAEeHNS rpagyMpOBKMU.

Tabnuya 2.4
Mogwena- pagoyunpoBka

“nBatoLinmn Tun OnucaHue
peareHT

pagyvpoBKa, paccyMTaHHasa No TeopeTnyeckum (nac-
MOPTHbIM) AaHHbIM 3M1EKTPOAOB.

pagyvpoBka, npegHasHavyeHHasa ans  MNOACTPOMKK
CMELLEHMS N3MEPUTENbHOW XapaKTEPUCTUKMN.

AMmmnak pagyvpoBka, B KOTOPOW OMOPHbLIMU TOYKAMU ABMAOT-
cs ucxogHasa Boda ¢ gobaBneHMeM HEKOTOpPOro Kosu-
TUMN2 | Tpextoye4yHast | YecTBa MOHOB HAaTpPMUs U NPUrOTOBMNEHHbIE HA 3TON BO-
Ae OBa pacTBopa C U3BECTHbIM 3HayeHneMm [o6aBku
MOHOB HaTpus.

TUMNO | TeopeTtnyeckas

TUM1 | OpgHoToYevHas

Mpw NpoBeaeHUN ovepenHon rpaayMpOBKM AaHHble rpadynpoBky Ne 2 yaansoTces,
a napameTpbl HOBOW rpayMpOBKM 3aHOCATCSI B KOHeL, cnncka nog Ne 4.
[lns npocMoTpa NnapameTpoB rpaayMpoBKM, MPUMEHSIEMOI B aHanu3aTope, creayer:
— kronkamn «{, «r» yCTaHOBUTb Mapkep « P » Ha rpagynpoBky Ne 4;
MEHIO
BBO[
MosiBUTCS 3KpaH NapameTpoB rpadyvpoOBKN B COOTBETCTBUM C PUCYHKOM 2.31.

— HaXaTb KHOIKY «

».

Ha akpaHe wmHaukaTopa oTobGpaxatTca
3Ha4YeHUs napameTpbl NOCrnegHen rpagynpoBKK: A FPALYUPOBKA 4
S — KpyTu3Ha anekTpogHon cuctembl B % S = 100 %
OT HOMWHAIbHOIO 3HaYEeHUS; Ei = -147 wmB
pHi v Ei — koopanHaTtel nsonoteHumanb- 3C-10-07
HOW TOYKMN 3NEKTPOAHON CUCTEMBI. a = 5.7
ThnN2
» BbIXO[ 20.12.14

PucyHok 2.31
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«QJIEKTPOL Na» - nyHKT noAaMeHto
npegHasHayeH Ans  npocMoTpa napamMeTpoB
HaTPMEBOro 3NEKTpoAa 3KpaH B COOTBETCTBMM C

A AJNIEKTPOA Na
S = 100 %

Ei = -147 wmB
pucyHkom 2.32. 3C-10-07
o= 57

> BbIXo4 04.05.14

PucyHok 2.32

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

EHIO

M
Ha cTpoky BbIXOL v HaxaTb KHOMKY « BBOR ». MNoaBnTca akpaH B COOTBETCTBUU C puU-

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

A BbIBOP a

Ha 3Ty CTPOKY M HaxaTb KHOMKY « “;E';'g ». [Mo- » 23C-10-07 a= 57
ANnNC-212 a= 5.7

SIBUTCS 3KpaH B COOTBETCTBUN C PUCYHKOM 2.33. 8480 o= 4.2

Mapkep «»» GyneT yCTaHOBMEH Ha CTpO- o = 5.7 -

Ke C MPUMEHEHHbLIM TUMNOM HaTPUEBOrO ASIEKTPO- - v

Aaa. MNpn 3ameHe HaTpPMEBOro anekTpona ycTaHo-

BUTb MapKep Ha CTPOKY C APYrMM TUMOM HaTpue-

BOro anektpoda Nubo BBECTU 3Ha4yeHue Koa- PucyHok 2.33

h1uMEHTa O BPYYHY!IO.

3HayeHne KoaprumneHTa a MOXXHO U3MEHUTb TOSTbKO NO pekomMeHAaunn nponseBo-
AnTensa aHanusartopa.

YcTaHoBneHbl cnefyowmne 3HavyeHus koaddpuumneHTa a:

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

— 4,2 ona anektpoaa 8480 B.

MEHIO ».
BBOA
MosaBKTCA 3KpaH B COOTBETCTBUMN C PUCYHKOM 2.29 nnbo aKpaH npeaynpexneHus B cooT-
BETCTBMM C PUCYHKOM 2.34 0 He0H6XOAMMOCTU NPOBEAEHMS TPagyMPOBKN B COOTBETCTBUU
cn. 3.3.8.

[nsa BbIxoAa 13 3KkpaHa B COOTBETCTBUU C PUCYHKOM 2.33 HaxkaTb KHOMKY «

A BHUMAHMUE !

M3MEHWUNACD a

NMPOBEOUTE
FrPAOYWPOBKY Na !

PucyHok 2.34
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«JJIEKTPO pH» - nyHKT nogmeHio SNEKTPOA pH
npegHasHayeH [Aana npocmoTpa napameTpoB A S = 100 %
pH-anekTpoda no pesynbtatam nocrnegHen ero Ei = -35 MmB
rpagyvpoBKU. JKpaH — B COOTBETCTBUM C PUCYH- pHi = 7.0
kom 2.35.

> BbIXO[ 03.07.14
PucyHok 2.35

Ha akpaHe nHavkaTopa oTobpaxkaloTcs 3HaYeHus napamMmeTpbl NocnegHen rpagyu-
POBKMU:

S — KpyTU3Ha anekTpoaHoON cuctembl B % OT HOMUHANBHOIO 3HAYEHUS;

pHi n Ei — koopanHaTbl N30MNOTEHLMANBbHOW TOYKM 3NIEKTPOAHON CUCTEMBI.

[nsa Bbixoda M3 3KpaHa B COOTBETCTBUU C PUCYHKOM 2.35 YCTaHOBUTL Mapkep « P »

Ha cTpoky BbIXOL n HaxaTb KHOMKY « ';::E ». NosiBUTCS 9KpaH B COOTBETCTBUM C pU-

CYHKOM 2.29.

«MPOBEPKA BY» — nyHKT NOAMEHI0 NpedHasHa4vyeH Ons nepexoda B CyXebHbln
pPeXuM, UCrnonb3yeMbli NPU NpoBepke nNpeobpasoBaTens B COOTBETCTBMM C TEXHUYECKNMMU
ycrosuammn TY 26.51.53-028-39232169-2020 (ngeHTuudHbl TY 4215-028-39232169-2010).

BHUMAHMUE: MNMpwu npoBeaeHNN U3MEPEHNN ITOT PEXUM He ucnonb3yetca!

» PEXWUM - nyHKT MeHI0 npedHasHadeH ansa nepeknioyeHnsa pexmma naMepeHunn
N UHOUKaUMM KaHana.

KHonkamu «G», «&» n « MEHIO | BblOMpaeTCcs HYXXHbIA PEXUM:
BBOO
e «CNa» — pexuMm M3MEepeHMr MacCOBOM KOHLEHTpauuu (aKTMBHOCTWU) WMOHOB
HaTpuS;
e «pNa» — pexum nHaMkaumm norapudMmMYecKoro nokasatens akTMBHOCTU MOHOB
HaTpus;
e «30C» — pexum nHamkaummn SC.

» TOK BbIXO[ — nyHKT MeHI0 NpegHa3HayeH angd Bbibopa anana3oHa BbIXOQHOMO
Toka B Aananas3oHax ot 0 go 5 MA, ot 4 go 20 mA nnéo ot 0 go 20 MA.

» BblOMpaeTcs AManasoH BbIXOAHO-

MEHIO
MocnegoBaTenbHbIM HAXXaTUEM KHOMKM « BBO.

ro TOKa.

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

» MAPOIJIb — nyHKT MeHO npefHasHa4vyeH Onsi orpaHuUyYeHus Aoctyna K uaMmeHe-
HWIO NapaMeTpoB aHanu3artopa.

Ecnu naponb BbikntodeH «MAPOJIb: OTKI», To nepexoq U3 pexunma namepeHuin B
pexum MEHHKO npoucxoant 6e3 3anpoca naponsi.

Ecnu naponb BkntoveH «MAPOJIb: BKIl», To npu nepexoge u3s pexmma namepe-
Hu B pexkum MEHIO aHanu3aTop 3anpocuTt BBECTU Naponb (YNCIO «12»).
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MosiBUTCS 3KpaH B COOTBETCTBUM C pU-

CyHKoM 2.36. BBEAOWUTE MNAPOIJ1b:

PucyHok 2.36

Ha akpaHe GygeT muraTb nepeasi undpa, KOTopyr Heob6XxoanMo BBECTH.
Kxonkamn <4, «» YCTAHOBUTb 3Ha4YeHMe nepBor Umdpbl napons «1» 1 HaxaTb

KHOMKY «% ». Ha akpaHe HauyHeT muraTtb BTOpas uudpa.

KHonkamu «G», «@» YCTaHOBUTb 3Ha4YeHune BTOPOWN LUMdpbl Naposs «2» U HaxaTb
MEHIO
BBOA

Ecnn naponb BBeAeH npaBuiibHO, MO-
aBuTcs akpaH MEHIO.

Ecnn BBegeH HeBepHbIM Maposb, TO MO-
ABUTCA 3KpaH B COOTBETCTBMM C PUCYHKOM 2.37 ©
aHanuMsaTop nepenaeT B PeXUM U3MEPEHNI.

KHOMKY «

BBEAWUTE MNAPOIJ1b:

11

HEBEPHbIV NMAPOJb !

PucyHok 2.37

» HACTPOWKA RS-485 — nyHKT MEHIO NpeaHasHayeH AN HacTPONKN uHTepdeii-
ca RS-485 u npotokona o6MeHa C BHELLUHMM YCTPOMCTBOM. JKpaH — B COOTBETCTBUM C
pucyHkom 2.38.

HACTPOWKA RS-485 HACTPOWKA RS-485
NMPOTOKOJ1: B3OP MPOTOKOJ: ModBus RTU
ALPEC: 0 ALPEC: 001
CKOPOCTb: 192000 CKOPOCTb: 192000
OAHHbIE: 8 OAHHbIE: 8
YETHOCTb: Het (N) YETHOCTb: HeTt (N)
cTon BMT: 1 cTon BMT: 1

» BbiXOA » BbiXO4
a 6
PucyHok 2.38

¢ <

KHonmkaMu «  », «  » U « EHIO
BBO[

» MOXHO YCTaHOBUTb.

— B cTpoke «IMPOTOKOJI» npoTokonn obmeHa C BHELWHUM YCTPOMCTBOM
«MoDBuS RTU» nnu B3OP;
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— B ctpoke «AOPEC:» 3HaueHune oT «1» po «247» (ansa npoTtokona obmeHa
«MoDBuUS RTU») n 3HayeHue ot «0» o «99» (ans npotokona obmeHa B3OP);

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

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

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

» 3BYK — nyHKT MeHI0 NnpegHa3HayeH ans oTKAYeHUs B criydae HeobxoamMmocTu
3BYKOBOIO CUrHasa aBapumMHOW CcuUrHanusauum aHanusaTtopa npy npeBbllleHnn n3amepeH-
HbIM 3HayeHnem Cna MM TemnepaTypbl NPeaenoB 3anporpaMMMpOBaHHOrO AuanasoHa
N3MepEeHNn N0 TOKOBOMY BbIX0O4y.

» MO U KOHTP.CYMMbI - nyHKT MeHIO npegHasHadyeH Ana naeHTudukaumm
AaHHbIX NporpamMmMHoro obecnedeHuns: o6o3HavYeHnsi, HoMepa BEPCUM U NMPOYNX CBEAEHUN
O NporpamMmMHOM obecnevyeHnn.

Mpume4yaHue— B uensax npegotspalleHUs HECAHKLMOHMPOBAHHbLIX HACTPOWMKN U
BMeLLaTenNbCTBa, NPUBOASALLMM K UCKaXKEHUIO pe3ynbTaToB U3MEPEHUI, NpeaycMOTPEH TONbKO
NPOCMOTP AaHHbLIX MPOrpamMmMHOro obecneyeHusl.

» TEMIMEPATYPA BI1 — nyHKT MeHIo npegHasHadYeH ans negukaumm temnepary-
pbl BHYTpU Kopnyca 6roka npeobpasoBaTesibHOro.

2.7 lpoeedeHue usmepeHul

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

AHanusatop ¢ 3aBoAa-uU3roToBUTENSA NMOCTABNAETCA OTrpagyMpOBaHHbIM U MOXET
ObITb cpa3sy 3anyLieH B paboTy.

2.7.1 KOHTpOrb 1 n3aMeHeHne napameTpoB aHanmsaTopa

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

— B COOTBETCTBMM NapamMeTpoB aHanusanpyemomn cpeapl n. 1.2.5;

— B NPaBUITbHOCTU YCTAHOBKW NMapamMeTpoB aHanu3atopa U pexumoB paboTbl B
cooTBeTCcTBUM C . 2.6.

BknounTtb aHannsaTop B COOTBETCTBYHOLLUNA PEXUM:

e «CNa» — pexuvm M3MepeHMr MacCOBOM KOHLEHTpauuMuM (aKTMBHOCTW) WOHOB
HaTpus;

e «pNa» — pexum nHamMkaumm norapnmMmu4eckoro nokasartens akTMBHOCTU MOHOB
HaTpus;

o «J[C» — pexum nugmnkaumm 3[C.

ITpumedyaHue - Npn NOSBANEHUN COMHEHUIN B NPaBUbHOCTU NOKa3aHWn aHannu3arto-
pa nNpu BbINOSIHEHMM U3MEPEHUIN, a Takke nepen NOBEPKON NPOBECTU TEXHMYecKoe obcnyxusa-
HWe B COOTBETCTBUM C pasgernom 3.
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M Ha NMPOTOKEe Npu nogadvye aHannanpyemou cpenbl n3

2.7.2 lpoBeaeHne namepeHn
TexHonornyeckoro Tpybonposoaa

2.7.2.1 ToaroToBKa K U3MepPEHUsM

CoeavHeHNa y3rnoB rugponaHeny JOMKHbl COOTBETCTBOBATb PUCYHKY 2.39.

2.7.2.2 MpoBegeHue n3mepeHun

MoaaTb aHanuavpyemyto cpedy OT NpPoGooTOOopHUKA. YCTaHOBUTL pacxod aHanu-

3 0o 200 am3/y.

o

31pyemoWi cpeibl Yepes rmaponaHenu B npegenax ot

eposoduogAdw 020x08rn20L0HXBW €N 1908d0 howaAdnenLreHe naneEoL 9
nnHadewen nnHapasodu ndu z00 L-1]] hudHeLodpn2 soLeA BNHOHNEO0Y) — &°Z YOHAONY

¢00}-Un
BMHELUL YMHRhOLD|
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BHUMAHUE: HE [OOMNYCKATb MEPENOJNIHEHUE wuHaukaTtopa pacxopaa,
obecneynB cBOGOAHLIN CNUB aHanNnM3npyemomn cpeabi!

lMepexoaHbli npouecc nNpy CTabunbHOM MOTOKE KOHTPONMpyemMon BOAbl NPOAOS-
XaeTtca He 6onee 5 MUH.

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

Mpn HopmanbHOM paboTe BAL B siueike NPOTOYHOM OOSMKHO HabniogaTbcs npo-
XOXOeHune Ny3bIpbKOB CMEeCK BO3ayxa C nojLienadmsatowmm peareHToMm. NMpu oTcyTCcTBUK
ny3blpbKOB cnegyeT obpatuTbes K n. 2.11.

Mpy nocTeneHHOM WUCTOLLEHUWN MOALLeNayvnBaroLLero peareHTa — aMMuaka BKIHO-
YaeTcsl ero NoAdorpeB. OTO NO3BOSISET MCMNONBb30BaTh NOALLENaYNBaOWLNN peareHT npak-
Tnyeckun Ha 100 %.

Mpun BknoveHun ceetoBbiXx UHAnkaTtopoB «ACTOWWEHUE PEAFEHTA», «HAPY-
LWWEHUWE PEINYNMPOBAHWUA» Ha nepeaHen naHenu BAL cneagyeT obpatnteca k n. 2.11.

MpumeyaHue - Npy npekpalleHnm Nogayn aHannsampyemMon cpegbl ot Npo6ooT6op-
HMKa B Si'YEMKN MPOTOYHOM COXPaHSIeTCSt OCTaTOMHbI 06bem BoAbl ANs NpeaoTBpPaLLEeHUst BbiChl-
XaHus 3NeKTpoaoB..

2.7.3 NpoBeaeHne n3MepeHnn aHanuanpyemomn cpegbl orpaHn4yeHHoro obrema (B
nabopaTopHbIX YCrOBUAX)

N3mepeHns aHanmampyemom cpefbl orpaHn4yeHHoro ob6bema MoryT NpoBOANTLCS:

— C MCMNOSIb30BaHNEM €MKOCTU KOHTPOSBHOIO pacTeBopa;

— C ucnonb3oBaHMeM Komnnekta anga otéopa npobsl BP49.02.980, noctasnsemo-
ro rno oTAeNIbHOW 3asBKe.

I1p ume4aHu e - NpoBegeHre N3MEPEHUI aHANM3NPyEMON cpedbl OrpaHUYeHHOro obbema
pEeKoMeHOyeTCAa AA pacTBOPOB C KOHLIEHTPaLIMen UOHOB HaTpus Goree 1 MKr/ams,

BHUMAHMUE: lMpn HeoGxoauMoCTM nNpoBeAeHUs1 U3SMEPEeHUN B pacTBopax C
KOHUeHTpaumenhn MoHoB HaTpua MeHee 1 mkr/am® o6pawarte OCOBOE BHUMAHUE
Ha YMCTOTY NOCyAbl U COCTaBHbIX YacTen KOMMJieKTa Ansa otbopa npoobl!

2.7.3.1 MNpoBeaeHne n3MepeHnit ¢ MCNosb30BaHMEM EMKOCTW KOHTPOMBHOMO pacTeopa

CoeanHeHns y3noB ruaponaHeny A0MKHblI COOTBETCTBOBATb PUCYHKY 2.40.

3anuTb aHanuMsnpyemylo cpey B eMKOCTb KOHTPOSIbHOrO pacTBopa M OTKPbITb 3a-
KUM 2.

Bkntountb BALl. CHATb nokasaHua Yyepes3 10 MUH ¢ nHgmMkaTopa aHanmsaTtopa nmbo
BHELLIHErO YCTPOWMCTBA, ECNN aHann3aTop K HEMY NOOKITHOYEH.

MuHMManbHbIN 06beM aHanuampyemMoin cpeapl ormkeH 6biTb 200 cm® npu pacxoae
20 cM3/MUH.
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2.7.3.2 MpoBefeHre n3MepeHui ¢ 1Cnonb3oBaHneM komnnekTa ans otbopa npobel BP49.02.980

YcTaHOBUTb HAacoc M3 KomnnekTa gns otbopa npobel BP49.02.980 B cooTBeTCTBUM
C OOKyMeHTOM «WHCTpyKUMS-nacnopT no yCcTaHOBKE M OBCAy>XUBaHWIO nepuctanbtuye-
CKOro Jo3upytoLero Hacoca cepumn By.

CoegunHeHns y3noB ruaponaHeniv A0SMKHbl COOTBETCTBOBATb PUCYHKY 2.41.

MpoMbITL KanunnNap B BOAE OYMLEHHOW ANs  XMMWYECKOro aHanmsa no
OCT 34-70-953.2-88 (B 0beccorneHHOn BoAe C HU3KNM COAEPXXaHUEM HaTpus).

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

Hacoc nossonseT yctaHaBnueaTth NOTOK A0 33 cM3/MUH. MUHUManbHbLIA NOTOK Npw
nposeAeHnn namepennii — 20 cm3/mMuH, onTMarnbHbIn NoTok — 30 cM3/MUH.

Pydykon perynartopa noTtoka YCTaHOBWUTb HYXXHbI pacxod aHanuMsvpyemoun cpenbl.
3anonHntb Hacoc u nogknounTb Tpybky MBX CT-18, maywyo oT Hacoca, K wWTyuepy
SAYENKN NPOTOYHOMN.

CHATb yCTaHOBMBLUMECS MOKa3aHMA C MHOMKaTopa aHanu3aTopa nnbo BHELUHEro
YCTPOWCTBA, €CIM aHanM3aTop K HeEMY NOOKIHOYEH.

lMepen npoBegeHMEM U3MEPEHUI APYron aHanM3aMpyemMon cpebl NPOMbITb Kanun-
NSp B BOAE OYMLLEHHOW ANS1 XMMUYECKOro aHanuaa. Ecnun KoHueHTpaumst MOHOB HaTpus B
aHanuM3anpyemon cpefe otnuyaeTcs He boree, Yem B ABa pasa, onepaumm NPoOMbIBKU Ka-
nunnspa npy nepexoae oT OAHOM cpeabl K APYrov MOXHO UCKITHOUUT.

lMpumeyaHue- [Ona cHKeHMs pacxoda Npodbl PEKOMEHOYETCS PEXUM N3MEPEHUI C
npepbiBaHMEM MOTOKA, TaK Kak BPeEMS peakumn aHanmsatopa onpefensieTcss He CTOMbKO CKOPOCTbIO
NOTOKa aHanNM3npyemMon cpeapbl Yepes S4erky NPOTOYHYIO, CKOSTBKO CKOPOCTBIO peaKkLum areKTPOAOoB.

B aToMm pexunme cHavyana ocyuecTBnseTCs HenpepbIBHbIA NPOTOK aHannsnpyemomn
cpeabl Yepes s4eriky NPOTOYHY B TeyeHue 5 MuH. 3a 3To BpeMsi nponcxoant obHoBre-
HUe XXMOKOCTU B iYenKe NPOTOYHOM C ANeKTpogaMu.

[anee cnenyet Ha 5-7 MWMH OCTaHOBUTbL MPOTOK aHaNM3NpyeMon cpefbl, OTKITHOUYNTb
HacoC W npekpaTUTb J03UpoBaHME Nodllenadmsaroero — HaxaTb KHorky «PEXUM» Ha
BAL (npn 3aTOM JomkeH BktounTbea ceetoBor nHamkaTop «OCTAHOBKAY).

OTO NO3BONSET 3feKkTpodgaM cpearMpoBaTb Ha HOBOE 3HAYEeHWEe KOHUEeHTpauum
WMOHOB HaTpusa B aHanuampyemon cpefe. locne aToro BKMOYUTbL HACOC, BKMIOYUTL JO3N-
poBaHMe amMmuaka u yYepes3 2-3 MUH CHSATb YCTAHOBUBLUMECS MOKa3aHUsS C MHOMKaTopa
aHanusaTtopa NMb0o BHELLHEro yCTPOMCTBA, ECNN aHanNn3aTop K HEMY MOAKIMOYEH.

2.8 3asepweHue pabombl ¢ aHa/IU3amopom

2.8.1 lNpun kpaTkoOBpeMEHHOM nepepbiBe B paboTe creayer:
— nepesecTtn nepeknovatens « CETb » Ha 6noke npeobpasoBaTenbHOM B MOSO-
xeHune « O »;

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

— OTKMYUTL 6nok npeobpasoBaTesibHbIN U UCTOYHMK NuTaHua UIM-1002 ot cetn
nepemMeHHOro Toka (npu HeobxoanmMocTK);

— PYKOBOACTBOBATbLCS yKas3aHMsIMM 3KCMyaTauNOHHOW AOKYMEHTAUMN Ha UCNOSb-
3yeMble AneKTpoabl.
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2.8.2 Npwn gnutensHoM nepepbiBe B paboTte cnegyer:
— MepeKpbITb Nof4avy aHanM3npyemom cpeapl;
— OTKMYMTL Brok npeobpasoBaTenbHbI U UCTOYHUK NuTaHus WUIM-1002 ot ceTtu

nepemMeHHoOro Toka,

— BblkMo4NTb BA[l, HaXkaB KHOMKY « . » Ha nepegHen naHenu bAL;
— CNUTb NoALlenayMBaloLLMiA peakTUB U3 cocyaa rmaponaHenu;

— PYyKOBOACTBOBaTbCA yKa3aHUAMU SKCHﬂyaTaLlMOHHOVI OOKyMEeHTauun Ha UCnoJsib-

3yeMble 3M1eKTpoapb!.

2.9 3KpaHbI npedynpexdeHul

OKpaH npegynpexaeHnss B COOTBETCTBUM
C PUCYHKOM 2.42 nosiBUTCS MNpU NpPEBbILLEHWN
n3MepeHHbIM 3HaveHnem Cna BepxHero npepge-
na 3anporpamMMpoBaHHOrO AuanasoHa u3me-
PEHWIN MO TOKOBOMY BbIX0AY.

OKpaH npegynpexaeHus B COOTBETCTBUM
C PUCYHKOM 2.43 nosiBUTCS MpU nNpeBblLEeHU
N3MEpPEHHbIM 3Ha4YeHneM TemnepaTypbl aHanu-

3Mpyemon cpefibl BEpXHEro npegena guanasoHa
N3MepeHni.

OKpaH npenynpexneHns B COOTBETCTBUN
C PUCYHKOM 2.44 nosiBUTCS, €CN:

— M3MEPEHHOE 3HayYeHue TemmnepaTtypsbl
aHanu3npyemon cpegbl npesblllaeT BepXHUM
npegen aguanasoHa U3aMepeHui;

— n3mepeHHoe 3HayeHne pNa npesbllia-
€T BEepXHMA npegen 3anporpamMmmMmpoBaHHOIO
AnanasoHa M3MepPEHUN No TOKOBOMY BbIXOAY.

L

_]oNa— 5.98

—\CNa

pNa 5.49

75.2 ;.

24.3 °C

A

MKr

PucyHok 2.42

CNa 24.3 mkrigm®

5.98

~ |~

pNa

50.7 °C-
PucyHok 2.43 |
CNa 24.3 mkr/gm?

A

~ |

90.7-°

/I\\

PucyHok 2.44




61

JKpaH npegynpexaeHus B COOTBETCTBUU
C PUCYHKOM 2.45 nosBUTCA Mpu NpeBbILLIEHUN A
namepeHHoiM 3HadyeHnem JC npepenos ava-

na3oHa M3MepeHVIl71. \\ | // — 0
—3A0C— 1 25 mB
~ | ~
25.7 °C

PucyHok 2.45

OKpaH npefynpexneHnsa B COOTBETCTBUM
C PUCYHKOM 2.46 NosiIBUTCS, €CIiv nsmepeHHoe
3HayeHue pNa BbIXOAUT 3a BEPXHIO YCTaBKY.

B CNa 24.3 mkr/gm?

pNa 5.98

e S 24.3 °C

PucyHok 2.46

SKpaH npeaynpexageHnda B COOTBETCTBUU

C pUcyHKoM 2.47 NosiBUTCA, €Cnu: A CNa 3 9 MKE
[ ] M’
— B kaHane A namepeHHoe 3HayeHue Cna ~ A

BbIXOAUT 33 HWXHIOK YCTaBKY; _//E\: 25,0 °C
|
— B KaHarne B nsmepeHHoe 3HaveHune pNa )

BbIXOAMWT 32 BEPXHIOK YCTaBKY. B pNa 5.98
— &=
21N 25.0 °C

PucyHok 2.47

INNpumeyaHue - YucneHHble 3HayveHns Cna, pNa, 3[C, a Takke TemnepaTtypbl Ha
3KpaHax npeaynpexaeHuin aHanuaartopa MoryT ObiTb ApYrMMU.

2.10 3KkpaHbI HeucnpasHocmeu aHanu3amopa

Mpn nosiBNeHMn 3KpaHOB B COOTBETCTBUM C pucyHkamu 2.48-2.53 cnegyet obpa-
TMTbCA K M. 2.11.
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A BHUMAHMUE ! A BHUMAHMUE !
OATYMKK HET CBA3U
HE NOAKIKOYEH ! C OATYUKOM !
PucyHok 2.48 PucyHok 2.49
A rPAOYUPOBKA pH A BHUMAHMUE !
M3MEHUNACD a
OWWUBKA TPAOYUPOBKM !
NMPOBEOUTE
BY®EP HE OINPEQOENEH ! rPAOYUPOBKY Na!
PucyHok 2.50 PucyHok 2.51
A BHUMAHMUE ! A BHUMAHMUE !
rPAOYUPOBKA HE OLLUUBKA
COOTBETCTBYET BJIOKA
NAPAMETPAM 3JIEKTPOOA ABTOMATUYECKOI'O
AO3NPOBAHUA !
NPOBEOUTE
FrPAOYWPOBKY Na !
PucyHok 2.52 PucyHok 2.53

2.11 Bo3MOXHbIe HeucnpasHOCMuU U MemodObl UX yCmpaHeHUsl

2.11.1 XapakTepHble HENCNPABHOCTN aHanmM3aTopa U MeToAbl UX YyCTpaHEHUA Mpu-
BeaeHbl B Tabnuue 2.5.
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HeuncnpaBHoCTb

BeposaTHaa npuynHa

MeToabl ycTpaHeHust

1 Bnok npeobpa3oBaTenbHbIN He
BKIKOYaeTcs

Bbllwnu 13 cTposi ceTeBble
npeaoxpaHuTenv

n. 4 PeMOHT B 3aBOACKMX
YCNOBMAX

2 MokasaHna Cna Ha B6noke npeobpa-
30BaTENbHOM 3HAYUTENBHO OTMMYa-
OTCS1 OT NpeanonaraeMoro 3Ha4eHusl.

AHanmnsaTtop He oTrpagywu-
poBaH nubo oTrpagympo-
BaH HeNnpaBUIIbHO

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

Bbixog 13 cTpos
HaTPWEBOro anekTpoaa

3aMeHNTb HaTPUEBLIN
anekTpog (n. 2.11.4.1).
[Mocne 3ameHbl nNpoBecTU
rpagyvpoBKy MO KOHUEHTpa-
LK1 MOHOB HaTpms (n. 3.3.8).

Bbixog 13 cTpos
pH-anekTpoaa

3ameHuTb pH-anekTpoa

(n. 2.11.4.1). Nocne 3ameHbl
NpoBEeCTU rpagynpoBKy
pH-anekTpoga (n. 3.3.7).

3 Mpwu rpagynpoBke aHanusaTopa no
rpagyvpoBOYHBIM - pacTBoOpaMm Moka-
3aHUA aHanuMsaTopa MnoyYTU He usme-
HAIOTCA NpU nojaye K anekTpodam
rpagyvpoBOYHbLIX pPacTBOPOB C pas-
HbIM 3Ha4YeHneM Cna

HewucnpaBHOCTb 0gHOro
13 3MeKTpoaoB

3amMeHuUTb arekTpos
(n.2.11.4). lNposectn rpagyw
posky (1. 3.3.7 unu n. 3.3.8).

4 VamepeHHoe 3HauyeHue Temnepary-
pbl aHanuMavpyemon cpeabl 3Hauu-
TEeNbHO OTNMYaeTca OT npeanonara-
€MOro 3HayYeHus

Bbixog n3 cTpoda agaTtymka
Temnepartypsbl

n. 4 PEMOHT B 3aBOCKUX
YCroBusIX

5 lNokasaHua aHanusaTopa HeycTou-
YMBbI

O6pbiB B kabene wnu oT-
CYTCTBME KOHTaKTa B pasb-
eMe kabens anekTtpoga

MpoBeputb n obecneuntb
HaOEeXHbIA  KOHTaKT  unn
YyCTpaHUTbL 06pLIB B kabene

6.1 He npoucxoguT noglienadymBanune
aHanuanpyemon cpegbl npu paboTta-
oLLEM KOMIMpPECccope.

6.2 3anax noallenadMBaloLEero pea-
reHta (ammuaka).

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

MeperHyta TpyOka, coenu-
HSAOWeNn Komnpeccop C
SAYENKON NPOTOYHON

YcTpaHntb neperntd

MoBpexaeHne Tpydku,
CoeMHAoLWEN KOMNpeccop
C A4€nKON NPOTOYHOM

3ameHunTb TpybKy
(I_IBX CT'1 8 @Bpr,2,5x1,
L =500 mm)

6.4 MNokasaHunga Ha nHankatope BAL
mMeHee «010».

6.5 MNokasaHusa Cns Ha Groke npeob-
pasoBaTtenbHoM 6run3ku kK 0 mkr/am3

HennoTtHasa nocaaka
npobkn Ha cocyn nopuwe-
navyMBarLWMM peareHToM

3aBepHyTb raviky HakugHy

MoBpexaeHo KonbLo ynnoT-
HUTeNbHOEe Ha Mnpobke cocy-
4a Ansi aMmMmaka

n. 3.3.7. 3aMeHUTb KOrnbLO
YNNOTHUTENbHOE Ha npobke
cocyga Aons amMmmaka

7.1 MNoka3aHusa Ha nHankaTope BA[,
meHstoTca ot 10 go 300.

7.2 3anax ammuaka.

7.3 BkntoueH ceetoamon bA
«HapyuweHwne perynmpoBaHusay

MexaHn4yeckoe nospexae-
HMe cocyda C nolwenayn-
BalOWMM peareHTom (am-
MWAKOM).

3ameHnTb cocya (dpnakoH
nnactukoBbivi 1 amd)

8 Het npoTtoka aHanuaupyemomn cpe-
Obl Yepe3 uMHOMKaATOp pacxoja, HOo
eCTb Nepenus B NepennBHOM YyCTpoK-
cTBe

3acopunca Xuknep s4emnku
NPOTOYHOM

n. 3.3.4. MNMpouncTutb xu-
Knep s4enkn npoTOYHOWN




64

lNpodomkeHue mabnuubl 2.5

HeuncnpaBHoCTb

BeposiTHaga npuynHa

MeToabl ycTpaHeHus

9 lMNogbem ypoBHA (nepenonHeHue)

MHOMKaTopa pacxoaa

SAYENKM NPOTOYHOWN

Hapyu_leH OTTOK BOAbl W3

ObecneunTtb cBobOOAHbI
cnuB BOAbl U3 TpyOKM

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

L =500 mm

MpeBbiweH

NMPOTOYHYHO

AonyCTUMBbIV
pacxof BOAbl Yepes sYenky

Ob6ecneuntb pacxon BOAbI
He 6onee 200 aom3/y

10 HeT npoTtoka aHanuMaMpyemon
Yyepe3 uWHOUKaATOpP pacxoaa,

cpeabl
HeT nepenuea B
yCTponcTBe

nepesimBHOM | HUKa

He nopaetca aHanuaupye-
Masi cpega ot npobooToop-

MNopatb aHanuampyemyto
cpeny ot npob6ooTbopHuKa

3acopwunca punbTp

n. 3.3.9.2. 3ameHnTb PUnb-
TpyloLwmn matepuan

2.11.2 CoobLueHna 0 HencnpaBHOCTAX, BbIBOAUMbIE HA 3KpaH MHAMKaTopa Gnoka
npeobpasoBaTenbHOro, N MeToAbl UX YCTpaHeHMs npuBeaeHbl B Tabnuue 2.6.

Tabnuua 2.6
OkpaH BeposaTHasa npuynHa MeToabl ycTpaHeHus
HeuncrnpaBHOCTK Gnoka
npeobpas3oBaTenbHOro
1 «BHUMAHUE! Kabenb K1002.5 nnbo K1002.L MopkntounTb Kabenb K pasbemy
OATYHUK He MOAKMNIYEH K pasbemy «OJATUHUK A» nnn « JATUHUK Bx»

HE NMOAKIOYEH!»

«OATUHUK A» nnn « JATUUK B»
Onoka npeobpa3oBaTeNibHOIO

©noka npeobpa3oBaTenbHOMO

HeucnpasHocTb kabens

Paspen 4. PeMOHT B 3aBogcKux
YCOBUSX

2 «BHUMAHMUE!
HET CBA3N C
OATYUKOM!»

Kabenb K1002.5 nn6o K1002.L
He MOAKIYEH K pasbemy
«BbIXO[O» 6noka ycunurens

Mopkntountb kabenb K pasbemy
«BbIXOL» 6noka ycunutens

HewucnpaBHocTb kabens

Paspgen 4. PeMOHT B 3aBoAcCKuX
YCNOBUSIX

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

He onpegeneHo 3Ha4eHne pH
OydepHoro pacTteopa

BbIkntounTb aHanuaartop.
MpoBepuTb, 4YTO BydhepHLIN pac-
TBOP UMEET OAHO M3 3HAYEeHWUn
pH 1,65 nnu 9,18.

[MpoBepuUTL aNeKkTpoabl

HewucnpaBHoCTb 0gHOro
13 3NEeKTpoaoB

3ameHuTb anekTpoa (n. 2.11.4).

4 «NMPOBEPbTE
ANEKTPOAbI!»

HepnocTtaTouHbin YPOBEHb 3NEKTPO-
JINTa B 3N1eKTpoae cCpaBHEHUA.

MpoBepuTb anekTpod (uenocT-
HOCTb 3NEKTPOAOB W YPOBEHb
3NeKTponuTa B anekTpoae cpas-
HEeHus).

MpoBepuTb OydepHble pacTBo-
pbl. Nocne aToro BHOBL MNpoBe-
CcTn rpagyvpoBky pH-anektpoga
aHanusaTopa

MoepexaeHne pH-anekTpoaa
(3nekTpoda CpaBHEHWUS).

3ameHnnTb anekTpog (n. 2.11.4).

5 «BHUMAHMUE!
NM3MEHUINACD a
NMPOBEAOUTE
rPAOYUPOBKY Na!»

3HayeHve a unu TN anekTpoda He
coBnagaer C MapamMeTpamu no-
cnefHen rpagyvpoBKU

(npn BbIXOA4E M3 MNyHKTA MNOAMEHIO
«JJIEKTPO[ Nay)

n. 3.3.8. lNpoBecTn rpagynpoBky
MO KOHUEHTpaLMn NOHOB HaTpus




65

[NpodomkeHue mabnuubi 2.6

OKpaH BeposiTHaga npuynHa MeToabl ycTpaHeHus
HeuncnpaBHOCTW Bnoka
npeobpasoBaTenbHOro
6 «BHUMAHMUE! 3HaveHne a nnu Tvn anektpoga He|n. 3.3.8 [MpoBecTn rpagyvpoBKy
rPAOYUPOBKA coBnagaetr ¢ napameTpamu No-|MNo KOHUEHTpaUUn MOHOB HaTpus

HE COOTBETCTBYET
NMAPAMETPAM 3IJIEK-
TPOOA NPOBEAUTE
rPAOYUPOBKY Na!»

7 «BHUMAHUE!
OLLUBKA BJTOKA
ABTOMATUYECKOIO
OO3NPOBAHUA!»

crnegHen rpagympoBKy
(npu BKkNOYeHMM BGnoka npeobpaso-
BaTerbHOro)

HewncnpasHocTb B pabote BAL] Pasgen 4. PemoHT BA n Kom-

npeccopa B 3aBOACKMX YCIOBUAX

2.11.3 CoobuweHunsn o6 owmnbkax, BbiBOAMMbIE HA akpaHe BALl n metoapbl Ux yctpa-
HeHus npueeneHbl B Tabnuue 2.7.

Tabnuya 2.7
Owwnbka BA BeposTHasa npnunHa MeToapbl ycTpaHeHusi
1 «F1» Oatumk npoogumocTn [1-1002 |[MogkntounTe gatyunk nposogmmocty Or1-1002

k BA

Pasgen 4. PEMOHT B 3aBOACKNX ycnoBuaAx

He nogkntodeH k BA[

Hatumk nposoanmocTu Ar-1002
BbILLIEN U3 CTPOS

Komnpeccop He nogkntoveH K BAL

2 «F2», «F3» MogkntounTb koMnpeccop K BAL

Komnpeccop w/vnn BAL Bblwen
N3 CTpos

Pasgen 4. PemoHT BALl u Komnpeccopa B
3aBOLCKNX YCNOBUAX

3 «F3»

MpeBbiWeH JONYCTUMbIN NOPOr MO
Temnepatype Harpesa noguiena-

Mpn ogHOKpaTHOM nosiBNeHMn coobLieHns o6
OLLUNDOKe OTKMIYUTL U BKNoYMTb BA

ymBatoLero peareHTta (ammmaka) |Mpyv HeOOAHOKPaATHOM MOSIBNEHUM COOBLLEHUSA
00 ownbke — pemoHT BA[l 1 Komnpeccopa B
3aBOACKNX YCIOBUSX.

Pasgen 4. PemoHT BA » komnpeccopa B

3aBOACKUX YCIOBUAX

4 «F4»,«F5»
nnoo «F9»

HapyweHo  (pyHKUMOHUpOBaHME
Komnpeccopa w/unu BA[l

2.11.4 3ameHa anekTpoaos

3ameHa 3nekTpoaoB NPON3BOANTCS B COOTBETCTBUN C PUCYHKOM 2.54.

2.11.4.1 [Insa 3aMmeHbl HAaTpMEeBOro anekTpoaa u pH-anekTpoaa:

— OTCOEOUHUTb HEeUcnpaBHbIN ANEKTPOA OT 6rioka yeunutens;

— NOAroTOBMUTb UCMpPaBHbIA 3NEKTPOA B COOTBETCTBUN C €ro NacnopTomMm;

— YCTaHOBUTbL Ha WCNpaBHbIN  3nekTpod Kpbiwky BP49.02.204, wanby
BP43.02.003 un konbuo BP43.02.004 (paccTosiHMe OT HWXXHErO Kpasi anekTpoaa 4o KonbLua
BP43.02.004 pomkHO 6biTb NpnbnunsntensHo 30 mm);

— NoACOEeaVHUTL UCMIPaBHLIN 3ANEKTPoS K 610Ky YyCUnUTENs: HaTPUEeBbLIN 3NeKTpoS
K pasbemy «ANIEKTPO[ pNa», pH-anektpoa — k pasbemy «JIEKTPO[ pH»;

— 3aKpbITb MeTanM4YecKyt YacTb pa3beMoB 3alumTHon BTynkon BP49.02.002.

2.11.4.2 [Ins 3amMeHbl anekTpoga CpaBHEHUSA:

— OTCOEOVHUTb HEMCMPAaBHbIV ANEKTPOS CpaBHEHNS OT Broka ycunurens;

— NOAroTOBUTb UCMpPaBHbLIA ANEKTPO B COOTBETCTBUN C €ro NacnopTomMm;

— MOACOEAMHUTL WCNPaBHbIN 3MEeKTPoA CpaBHeHUa K pasbemy «IJIEKTPO[
OlMNOPHbIN» 6noka ycunurens.
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PucyHok 2.54

* MpumeHsieTca npu rpagymposke pH-anekTpoaa B cootBeTcTBUM C N. 3.3.7.
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3 TEXHUWYECKOE OBCITYXUBAHUE

3.1 Mepbi 6e3onacHocmu

Mepen TeXHUYECKMM OBCNYyKMBaHUEM CreayeT:
— MNepekpbITb NoAady aHanuampyemow cpeap;
— yAanuTb aHanuM3upyemyto cpeany 13 rmaponaHenm.

3.2 O6bwue yka3aHus

3.2.1 Bce Bunabl TexHudeckoro obcnyxmaHus (ganee TO) OOMKHbI BbINOSTHATLCS
KBanM@uULMpPOBaHHbIM ONEepaTMBHbIM NEPCOHANOM, UMEKLWNM A0oNYyCcK K paboTe ¢ anekT-
poyctaHoBkamu o 1000 B, a Tak ke n3y4ymBLUMM HaAcTOSLLEee PyKOBOACTBO MO 3Kchnya-
Taumu 1 gencTByoLme npasuna paboTbl C XMMUYECKUMN peakTUBaMm.

3.2.2 TexHnyeckoe obcnyxmBaHMe ONs aHanM3aTopa, HaxoAdsiLWerocs B aKCryataumm,
BKMoYaeT B cebsi onepaumm HepernaMmeHTUpOBaHHOMO M perfiameHTMpOBaHHOrO obCnyxmBa-
HUS.

3.2.3 B cocTtaB HepernameHTupoBaHHoro TO BxogaT:

— 9KCnslyaTauMOHHbIN yXxo[;

— cojepxaHue aHanusaTopa B UCMPaBHOM COCTOAHWUN (Tabnuubl 2.5-2.8);

— CBOEBpEeMeHHasi 3aMeHa u3genuim ¢ orpaHMyYeHHbIM PpecypCcoM U pacXOoaHbIX Ma-
Tepuanos.

Bce oGHapyxeHHble npu HepernameHTMpoBaHHOM TO HeucnpaBHOCTM B paboTe
aHanusaTtopa LOMKHbl OblTb YCTPaHEeHbl CulaMmm onepaTUBHOIO NepcoHana.

3.2.4 PernameHtupoBaHHoe TO peanusyetca B popme nnaHosbix TO, obbem u
NepnoanYHOCTb KOTOPLIX NpuBeAeHbl B Tabnumue 3.1.

Tabnuuya 3.1
Ne nn. HanmeHoBaHne paboTbl MepunoguyHocTts TO
PO eXeHe- |0AMH pa3|0auH pas | exxerogHo
genbHo | B 3 mec. | B 6 mec.
3.3.1 BHelwHWn ocMoTp * * * +
3.3.2 | lNpoBepka GYHKLUMOHUPOBAHUSA aHanu- N N N
3aTopa B Pa3NUYHbIX pexunmax paboTbl *
3.3.3 HapyxHas 4MCTKa COCTaBHbIX 4acTew . N N
aHanusartopa
3.3.4 | YncTka XKuknepa a4erku NpoTOHHOM * * * *
3.3.5 | lNpoBepka anekTponuta B 3nekTpoae N . * *
CpaBHEHWS
3.3.6 | lNpoBepka NokasaHUW nNo Temneparype * * * +
3.3.7 | 'pagyupoBka pH-anekTpona * * + +
3.3.8 | pagyvpoBka aHanusartopa o
MO KOHLUEHTPpaLMM NOHOB HaTPWUS:
3.3.8.2 | — «TUMO»; * * + +
3.3.8.3 | —«TUM1»; * * + +
3.3.8.4 | —«TUM2». * * + +
3.3.9 | 3ameHa pacxogHbIX MaTepuanos:
3.3.9.1 | —noglenaynBaroLLEro peareHTa; * * * +
3.3.9.2 | —dunbTpyrouwlero matepmana. * * * +
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lNpodomkeHue mabnuubi 3.1
Ne nn. HanmeHoBaHne paboTbl MepuognydHocTtb TO

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

genbHo | B 3 mec. | B 6 Mmec.

3.3.10 | 3ameHa n3genui ¢ orpaHUYEeHHbIM pe-

CypCcoMm:
3.3.10.1 | — ynnoTHUTENbHbIX KOMeL; * * * *
3.3.10.2 | — Tpy6ok NBX CT-18. * * * *

YcnoBHble 0603HaYeHus:

«+» = TO npoBogAT;

«*» — TO npoBoOAAT Npyn HEOBXOANMOCTY;
«**» — TO npoBOAAT NpY 3aMeEHE 3MEKTPOAOB.

CTabunbHOCTb METPOSIONMYECKUX XapaKTEPUCTUK aHanusaTopa nogdepxuBaeTcs
nyTem:

1 npoBeneHust rpagyvpoBKM aHanu3aTopa B COOTBETCTBMM ¢ Tabnumuen 3.1;

2 NpoBEpPKON NokasaHui No TemrnepaType He pexe O4HOro pasa B rof;

3 [OMONMHUTENBHOIO KOHTPOSSI C MOMOLLIbIO MOBEPEHHBLIX NPUBOPOB PYYHOTrO KOH-
TPOnsi aKKpeAMTOBaHHbIMW NabopaTopusiMn CTaHuuin. NepruoanyHOCTb NPOBEPKM B COOT-
BETCTBMUN C PEXUMHbBIMW KapTaMu UNn AeNCTBYIOLWMMU HOPMaTUBHBIMU OOKYMEHTaMM Ha
06bemM 1 NepnogNYHOCTb XMMUYECKOTO KOHTPOSS.

O6HapyxeHHble npu nnaHoBoM TO gedekTbl y3rnoB W gertaneun, KOTopble npwu
AanbHenWwen aKcnnyatauum aHanuaaTopa MOryT HapywuTb ero paboTocrnocoBHOCTb,
AOJTKHbI BbITh YCTPaHEHDI.

3.3 lNopsidok mexHu4yeckoz20 obcnyueaHusi
3.3.1 BHewHnn ocmoTp

Mpw NpoBeaeHUN BHELLHErO OCMOTpPa aHanv3aTopa NpoBepstoT:

— OTCYTCTBME MeXaHUYeCKMX NOBPEXOEeHUIA COCTaBHbIX YacTei aHanu3aTopa;

— UCMPaBHOCTb Pa3beMoB, KHOMOK, COeANHUTENbHbIX kKabenei;

— COCTOSIHME NaKOKPaCOYHbIX MOKPLITUIA, NPaBUIIbHOCTb U YETKOCTb MapKUPOBKW.

3.3.2 NpoBepka PpyHKUMOHMPOBAHUSA aHanNn3aTopa B pasfiMyHbIX pexmnmax padboTbl

[ns npoBeneHus NpoBepku (PYHKLMOHUPOBAHUSA aHanmusaTopa B pasfUyHbIX pe-
XMmax paboTbl BKMHOYAKT aHanus3aTop M MpoBepsAlT paboToCcnocoBHOCTbL  KHOMOK

Y = T4
«KAHAT», « MEHIO », K22, «Un n «Vn.
BBO[

Pe3yJ'IbTaTbI NPOBEPKN CHUTAKOT yOOBNETBOPUTESIbHBIMU, €CIN:

— noaceeymBaetcs knasuwa «CETby;

— NpU HAXaTuUn KHOMKN « MEHIO
BBOA

» aHanusaTop NepexoauT U3 pexvMa uaMepeHui B

PEXMM KOHTPOMNS 1 U3MEHEHUS NAapaMeTpPOoB (BXOA B MEHIO);

— npu Haxatumn kHonkn « KAHAJT» nameHsieTcst pexmMm MHOUKauumn KaHanoB B 3a-
BMCMMOCTW OT KONMYeCTBa NOAKIIYEHHbIX KaHanoB (oanH nubo asa);

— KHOMKamm f‘ﬁ,»’ «I» OCYLLeCTBISIETCS NepeMeLleHNe No CTPoKaM MEHIO;

— KHOMKOM «;¥» OCYLLECTBMNSETCA BKIHOYEHNE N OTKMHOYEHNE MOACBETKM 3KpaHa
NHOMKaTopa.



69

3.3.3 HapyxHas unctka coctaBHbIX YacTel aHanmusaTopa

BHUMAHUE: HE [OMYCKATb nonagaHua mowLlmMX pacTBOpPOB (CpeacTB) Ha
pa3bemMbl 6510Ka npeobpasoBaTenbHOro, 6noka ycunurensa v A[l!

BolkntiounTtb 610k npeobpasoBatenbHbi (nepeBecTn nepekntovatens «CETb» B
nonoxeHne « O »). OTkniouMTb 6nok npeobpasoBaTenbHbI U UCTOYHUK MUTAHUS
MIM-1002 ot ceTn nepeMeHHOro Toka.

UuncTky HapyxHOM noBepxHocTu Gnoka npeobGpasoBaTenbHOro, rmaponaHenu, uc-
TovHMKka nutaHma UM-1002 B cnyvyae 3arps3HeHUs NpPouMs3BOaUTbL C UCMNOSb30BAHNMEM MSr-
KX MOOLLMX CPeaCTB C nocnenyLlen NnpoMbIBKOM ANCTUNNMPOBAHHOW BOOOW.

INNp umedyaHue-— B kayectBe MArkoro MOKLLErO CpeacTBa MOXHO UCNONb30BaTb
MbINbHbIN pacTBop: 40-50 r cTpyxkun mbina no FOCT 28546-2002 pacTBopuTb B 300-400 cm? ro-
psiyen Boabl.

3.3.4 Yuctka xuknepa s4enkm npoTo4HOM

Ana yncTkm xuknepa (pucyHok 3.1) HyXHO cHATb TpybKy MNBX CT-18 Jeuyrp.2,5x1,0
CO wrtyuepa (NpM HEOH6XOANMOCTUN BbIBEPHYTHL LUTYLIEP) M NpoayTb Xuknep. MoxHo npo-
YMCTUTb €ro MeaHOn NPOBOJSIOKON NINBO 3a0CTPEHHOW AepPEBSHHON Naro4YKON.

HAnameTp otBepcTUA xumknepa 0,75 mm.

Wryuep
SAYEeNKN NPOTOYHON
C XWKNepom

Zaull B B

a 6 (s8ud c paspe3om)

PucyHok 3.1 — LLimyuyep a4elku npomoy4yHou audponaHenu T1-1002

3.3.5 lNMpoBepka anekTponuTa B 3f1IEKTPOAE CPaBHEHUS

lNpoBepka YPOBHA 3N1EKTPOJSIUTa B JJNIEKTPOAE CPpaBHEHUA N OOJIMBKA 3J1EKTPOSINTA
OCyLleCTBIIAEeTCA B COOTBETCTBUM C NMACNOPTOM Ha 3N1eKTpoa.

MpumeyaHUue— OnekTpos CpaBHEHUS, BXOASALLMI B KOMMNIIEKT NOCTaBKK, NPUMEHS-
eTcs npu rpagyvposke pH-anekTpoaa B cooTBeTcTBMM C M. 3.3.7.
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3.3.6 lNposepka nokasaHu No TemnepaType

[ns BbINOSTHEHNA NPOBEPKU NOKa3aHWW Mo TemnepaType M3BMeYb U3 SYerkn npo-
TOYHOW [aTyunK TemnepaTypbl U NOSTHOCTLIO NOrPy3nTb €ro B CTakaH (Hanpumep, cTakaH
H-1-5000 TC NOCT 25336-82) c BoooM KOMHATHOW TeMnepaTtypbl.

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

HoxpaTbCa yCTaHOBMBLUMXCS NOKasaHWA Mo TemnepaTtype Ha nHamkatope Groka
npeobpasoBaTtenbHOro 1 nabopaTtopHOro TepMoMeTpa.

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

Ecnn nokasaHus BbIXOOAT 3a YCTaAHOBMEHHbIE Mpeaenbl, aHanu3aTop NoAnexXuT
PEMOHTY B 3aBOACKMX YCINOBUSX.

JaTtyuk
TemnepaTtypbl

CTaKaH/

C BOAoOM

PucyHok 3.2

3.3.7 'papyuposka pH-anekTpoaa
3.3.7.1 Ycnosus npoBeAeHUs rpagyvpoBKu
"pagyvpoBKy aHanusaTopa cregyeT npoBoAnTb Npu TemnepaType bydepHbIx pac-

TBOpOB (20,0 + 5,0) °C, npn aToM TemnepaTypbl ABYX OydepHbIX pacTBOPOB HE OOSKHbI
oTnnyatbes 6onee, yem Ha 2 °C.

3.3.7.2 MNoparoToBka K rpagyvpoBke

CoeanHeHus y3noB rmaponaHenu AormkHbl COOTBETCTBOBATb PUCYHKY 3.3.

INpumed4yaHue— CoegnHeHne Tpybkamm NMBX CT-18 cocTaBHbIX YacTen ruaponaHe-
N He BNUSeT Ha NpoLecc rpagynpoBKu.
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3akpbITb 00a 3axnma.

N3 pasbema «NIEKTPO[ OMNOPHbIV» 6rnoka yeunuTtens u3eneyds Tencenb co-
eVMHUTENbHOro NpoBo4a M BCTaBUTb B 3TOT pa3beM LUTENCENb 3MeKTpoaa CpaBHEHUS
(pycyHok 3.4), BXxogsLwero B KOMMMEKT MOCTaBKM.

M3Bneyb 13 g4erkn NpoToOYHOM JaTyuK TemnepaTypbl U pH-anekTpos.

3annBoYHOE OTBEPCTME ANEKTPOAa CPaBHEHNSI HEOBXOANMO OTKPbITb.

MpombITb pH-3nekTpoa, AaTynk TemnepaTypbl U 3MEKTPO CPaBHEHUSA cHavana B
ANCTUNNMPOBAHHON BOAeE (mocnefoBaTenbHO B ABYX cocydax), a 3aTem B nepBomMm Oy-
dhepHOM pacTBoOpe, N0 KOTOPOMY MPOBOAAT rpadyupoBKy — Hanpumep, B bydepHom pac-
TBOpeE, Bocnpomnssoasem 3HadyeHme pH 1,65 npu Temnepatype pactsopa (25 + 0,2) °C.

MomecTuTb anekTpodbl U AaTyuK TemnepaTtypbl B HEWUCMNONb30BaBLUMIACHA paHee
nepBbIN BydepHbIn pacTBop. BeiaepxaTtb anektpoabl B 6ydepHom pacteope 10 MUH.

BkntounTb aHanu3aTop 1 AoXaaTbCA YCTaHOBUBLLMXCH MOKa3aHWUN.

Briok ycunurens

Kabenb coegmMHUTENbHbIN
K1002.5

LLTencenb
3NeKTpoaa CpaBHEHMS

PucyHok 3.4 — NodknrovyeHue anekmpoda cpasHeHuUs K 610Ky ycunumerns

3.3.7.3 MNopsgok npoBefeHNs rpagy poBKM

1 Knonkon «KAHAJT» BKMOUMTbL pPEXUM M3MEPEHMI TOrO KaHamna, KOTopbln Heob-
X0OUMO OTrpagynpoBaTh (Hanpumep, kaHan A).

2 HaxaTb KHOMKY « '\;::'g » — noaBuTca akpaH MEHIO [A].

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

« ':E:'g » — noaBuTCcA akpaH nogmeHto MPAAYNPOBKA.
4 YCTaHOBUTb Mapkep «P» Ha CTPOKY FPAOYUPOBKA pH
«F’PAOYUPOBKA pH» w©n HaxaTb KHOMKY A
MEHIO
« 5500 » — MNOSIBUTCSA 3KpaH B COOTBETCTBUM C pH 1 .7 4
pucyHKkom 3.5. 270 mMB
BY®EP 1.65
» BbIMOJIHUTb
BbIXOoa 25.0°C

PucyHok 3.5
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5 YcTtaHoBWUTb Mapkep «P» Ha CTPOKY rPAOYUPOBKA pH
«BbIMOJIHUTb» n HaxaTb KHOMKY « MEHIO ,, _ A
BBOJ
NOSIBUTCS 9KpaH B COOTBETCTBUM C pUCYHKOM 3.6. pH i
270 ~mB
BY®EP 1.65 02 muH
» BbIXOA 25.0 °C
PucyHok 3.6
Ecnun 3HaveHune pH 6ydepHoro pacteopa FPALYUPOBKA pH
aBTOMATU4YECKM HE OnpeaenieHo, nosABuTCA A
9KpaH B COOTBETCTBUM C pucyHkom 3.7. Cneay-
eT 06paTV|TbCﬂ kn.2.11. OLUUBKA I'PA,EI,YI/IPOBKVI ]

BY®EP HE OIMPEAENEH !

PucyHok 3.7

6 Ecnu 3HayeHune pH BydepHoro pacteopa aBToMaTnyeckn onpeaeneHo, nosiBUT-
ca 3HadveHue pH BydepHoro pactBopa U Ha4HeTCH 3anosiHeHue nporpecc-meTpa. locne
3anorHeHnsa nporpecc-meTpa NosSBUTCH 3KpaH B COOTBETCTBUM C pUCYHKOM 3.8.

A rPAOYUPOBKA pH

pH 1.65

276 mB
BY®EP 1.65 02 muH

Mporpecc-meTp

» MPOAOOIIXKUTD 25.0 °C

PucyHok 3.8
7 YcrtaHOBUTL  Mapkep  «P» Ha rPAOYWPOBKA pH
ctpoky «MPOOONMXKUTb» u HaxaTb KHOMKY A
MEHIO
« BBOQ » — MOSIBUTCSA 3KpPaH B COOTBETCTBUMU C pH 1 ] 65
pucyHkom 3.9. -160 mB
BY®EP 9.18
BbIMOJIHATb
» BbIXOa 25.0°C
PucyHok 3.9

8 Ecnwn rpagympoBka no Btopomy 6ydepHOMy pacTBopy He TpebyeTtcsi, ycTaHo-

BUTb Mapkep « P » Ha cTpoky «BbIXOO» 1 HaxaTb KHOMKY « ggg‘:

» — NOABUTCA 3KpPaH B

cooTBeTCTBUK C pucyHkom 3.10a.
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/\ 3NEKTPO pH /\ 3NEKTPOL pH
S = 100 % S = 100 %
Ei = -35 mB Ei = -35 mB
pHi = 7.0 pHi = 7.0
~ ~
— MPOBEPbLTE 3NEKTPOO !—
e ~N
» BbIXO[a » BbIX0O[
a 6

PucyHok 3.10

lpumedyaHue— JKpaH B COOTBETCTBUN C pUCyHKOM 3.106 noaBuTCA, ecriv 3Ha4YeHus
nHAMUMpyembix napameTpoB (S unu Ei) BbixoasaT 3a gonyctumble npegenst. CnegyeT obpatutbes

kKn. 2.11.

9 YcTaHOBUTL Mapkep «P» Ha CTPOKY

MEHIO

«BbIXOO» n HaxaTb KHOMKY « » — no-
BBO[

ABUTCS 3KpPaH B COOTBETCTBMM C PUCYHKOM 3.11.

10 YcTaHOBUTL Mapkep «P» Ha CTPOKY
MEHIO

BBOA
3KpaH B COOTBETCTBUM C pUCyHKOM 3.12.
lMocne ycTaHOBKW AaTtbl KHOMKaMmu «ﬁ»,

«» YCTaHOBUTb Mapkep «P» Ha CTPOKY
MEHIO »

BBOA

OA v HaxaTb KHOMKY « » — MNOSIBUTCSA

BbIXO[ n HaxxaTb KHOMKY «

COXPAHUTbL ?
> OA

HET

PucyHok 3.11

A BBEOWUTE [OATY

O0.MM.IT
> 0% 01.15

BbIXO[

PucyHok 3.12

"pagyvpoBka no ogHomy 6ycdepHOMY pacTBOpY 3aBepLLEHA.

11 [ns rpagyvmpoBku no BTOpoMy OydepHOMYy pacTBOpYy, BOCMPOM3BOASLLEMY
3HayeHue pH 9,18 npu Temnepatype pacteopa (25 + 0,2) °C, ussneyb anekTpoabl n aat-
YUK TemnepaTypbl U3 NepBoro 0ygepHOro pacteopa 1 NPOMbITb UX B ANCTUINIMPOBAHHOM

BoZe (MocnefoBaTenbHO B ABYX COCyAaXx).

3aTtem npombITb UX B OTAENBHOM 06bemMe BTOporo 6ydepHoro pacteopa v nome-
CTUTb B HEUCNONb30BaBLUMNCA paHee BTOpon BydepHbi pacTtBop. [oxaaTbCcs ycTaHo-

BUBLLUNXCS NOKasaHUM aHanmsaTopa.
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12 Ha akpaHe B COOTBETCTBUM C PUCYH-
kom 3.10 ycTaHOBWTL Mapkep «P» Ha CTPOKY A

«BbIMOJIHUTb» 1 HaxaTb KHOMKY « MEHIO .~ _
BBOA pH S

noABUTCA 3KpaH B COOTBETCTBUM C PUCYH-

rPAAYUPOBKA pH

-160 mB

kom 3.13.
Ecnu 3HaveHue pH 6ydepHoro pacteopa BY®EP 9.18 01 muH
aBTOMaTMYEeCKN He onpedeneHo, MNOsSBUTCS > BbIXOQ 25,0 °C

9KpaH B COOTBETCTBUM C pucyHKoM 3.7. Cneayet
obpatnteca k n. 2.11.

PucyHok 3.13

13 Ecnu 3HayeHne pH BTOporo 6ydepHoro pactesopa aBToMaTtuyeckn onpeaenexo,
nosiBuTCs 3HaveHnme pH BydepHoro pactBopa M HadHETCH 3arnosfiHEHME NPOrpecc-MeTpa.
Mocne 3anonHeHWa nporpecc-meTpa NosIBUTCS SKpaH B COOTBETCTBUM C pUCyHKOM 3.14.

A rPAOYUPOBKA pH

pH 9.19

-160 mB
BY®EP 9.18 01 MMH

Mporpecc-meTp

» MPOAOOIIXKUTD 25.0 °C

PucyHok 3.14

MEHIO
14 Haxatb KHOMMKY «B I » — TMNOABUTCA 3KpaH B CoOoTBETCTBUMN C PUCYH-

kom 3.10a.
MEHIO

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

» —

NOABUTCH 9KpaH B COOTBETCTBUM C pUCyHKoM 3.11.

MEHIO
YcraHoBUTb Mapkep « P » Ha cTpoky [A 1 HaxaTb KHOMKY « BEON » — NOSIBUTCS 3KpaH

B COOTBETCTBUM C pucyHKoM 3.12. pagympoBka no Asym 6ydhepHbIM pacTBOpam 3aBepLueHa.
pagyvnpoBka BTOPOro kKaHana naMepeHnin Npon3BoaMTCa aHanorMyHbIM ob6pasom.
lMocne OKOH4YaHMs rpagyvpoBkM pH-anekTpoga m3BnevYb M3 rHesga pasbema

«OMOPHbIV ANEKTPO[» 6roka ycunuTens LUTEKep OMOPHOro 3MieKTpoda U BCTaBUTh

Ha ero MecTo LUTEKEP COEANHUTENBHOrO NpoBoAa.

3.3.8 N'pagyvpoBka aHanua3aTopa No KOHLEHTPaLUun NOHOB HaTPUS
3.3.8.1 OnucaHwne TMNOB rpagyMpoBOK

B aHanunsatope npegycMoTpeHo creaylowme TUrbl rpagynpoBOK:

a) rpagyvpoBka «TUMO» — aTO rpagyvMpoBka, nNapameTpbl KOTOPOW pacCcyUTaHbI
No TEOpPEeTMYECKNM (MacnOpPTHbIM) AAHHBIM 3M1EKTPOAOB;

6) rpagyvpoBka «TUM1» — 37O ogHOTOYEYHas rpagyvpoBka, npeaHasHavyeHHad
ANA NOACTPONKN CMELLEeHUS U3MePUTESTbHOW XapaKTEePUCTUKM.

['papyvpoBKa OCyLLECTBNAETCA MO OAHOMY rpagyupOBOYHOMY PacTBOPY, KOHLEHTpa-
LUMSt NOHOB HaTpUs B KOTOPOM HaxXoOUTCA B npedenax avanasoHa usMmepeHvmn aHanmaartopa.



76

[Onsa namepeHun manblX KOHUEHTpPaAUMW WMOHOB HATPUS peKkoMeHAOyemasi KOHLEH-
Tpauusa rpagyvpoBodHoro pactesopa oT 10 go 230 mkr/gm® (06biuHO 115 mkr/am®). Ona
N3MepeHUn Apyrmx KOHUEHTpaLM NOHOB HATPUSE MOXHO MCNOSb30BaTb rpagyvpoBOYHbIE
pacTBOpPbI C APYron KOHUEHTpaumen.

[aHHbIN TUN rpagyMpoOBKM PEKOMEHAYeTCs B KadeCTBe OCHOBHOro npwu pabote c
aHanmM3aTopom;

B) rpagyvpoBka «TUM2» — aTo TpexToyevHasa rpagympoBKa, B KOTOPOW ONOPHbLIMU
TOYKaMK ABNAOTCA UCXOAHAsA BoAa, KOTopasi MCNoNb3yeTca ANa NPUroTOBMEHUS APYrnX
pacTBOpPOB, WU MPUrOTOBMEHHbIE HA 3TOW BOAE ABa pacTBOpa C U3BECTHbIM 3HAYeHUeM
Aob6aBKM MOHOB HAaTpuS.

[aHHbIN TN rpagyMpoBKM pekoMeHayeTCca NpoBOAUTbL Toraa, korga pabouvin pe-
CYpC 9MEeKTPOLOB B 3HAYUTENBHOM CTENEHN BblpaboTaH N KPYTMU3HA SNEKTPOLHbLIX Xapak-
TEPUCTUK 3aMEeTHO OTnMyaeTcs OT TeopeTuyeckon. lMpakTudeckas HeobxoOuMMOCTb UC-
NMoNb30BaHUA AAHHOIO TUNa rpagyvpoOBKM MOXET BO3HWKHYTb TOrA4a, Korga u3amMepeHHoe
3HayeHune Cna BbIXOOMT 3a Npeaensl, ycTaHoBreHHble B N. 1.3.2, n ogHoTOYeYHaa rpaay-
MPOBKa HEe NO3BONSET YMEHbLUNTb MOrPELLHOCTb U3MEPEHWI.

IMpumedyaHue— lNpn HencnpaBHbIX ANEKTpoAax (TpelmHa B CTEKNAHHON MembpaHe,
yTeuku u T.n.) rpagyupoekon HEJIb3A BocctaHoBUTL paboTocnocobHOCTb aHanmn3artopa.

3.3.8.2 'papyvposka « TUMO»

Mpagyvposky «TUIMO» pekomeHayeTcs NMpUMEHATb nNepen NpoBedeHueM rpagyw-
poBkn « TUM1». [insa atoro:

a) kHorkon « KAHAJT» BKNIOUYUTL peXnm M3MepeHun Toro kaHana, KoTopbli Heob-
X0OUMO oTrpagynpoBaTb (Hanpumep, kaHan A).

» — noaButcsa akpaH MEHIO [A].

0) HaXaTb KHOMKY « MEHIO
BBO.A

B) ycTaHOBUTb Mapkep «P» Ha cTpoky «MAPAMETPbI» u HaxaTb KHOMKY
MEHIO

BBOA

r) yctaHoBUTbL Mapkep «P» Ha cTtpoky «TPAOYUPOBKWU Na» n HaxaTb KHOMKY
MEHIO

«

» — nosiBuTCA aKkpaH nogmeHio NMNAPAMETPbDI;

« » — nosiButcs akpaH nogmeHio MPAAYUNPOBKU Na;

BBOA
r) YCTaHOBUTb Mapkep « P » Ha rpagympoBky « TUMO»;
MEHIO
[) HaXaTb KHOMKY « BBOQ » — MNOSABUTCSH A FPAOYUPOBKA 1
3KpaH B COOTBETCTBUU C pUCYHKOM 3.15. S = 100 %
Ei = -147 ~mB
8408
a= 42

NMPUMEHWUTDb THUNO
> BbiXOo[

PucyHok 3.15

e) yctaHoBuTb mapkep «»» Ha cTpoky MPUMEHWUTb 1 HaxaTtb KHOMKY « ':E';ﬁ »,
MEHIO
3aTeM yCTaHOBUTb Mapkep « P » Ha cTpoky BbIXO[ v HaxaTb KHOMKY « » — Mno-

BBOA
aBuTcs akpaH nogmeHio «[MAPAMETPbI TPAAYWPOBKW Nay.
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3.3.8.3 'papyupoBka « TUM1»
3.3.8.3.1 Ycnosusa npoBefeHUs rpagyypoBKu

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

3.3.8.3.2 lNoproToBska K rpagympoBke

lMepen Havanom rpagyvpoBKM SAYENKY NMPOTOYHYIO C YCTAHOBSIEHHOW B HEM 3Ji€K-
TPOAHOW CUCTEMON HeOBXoaUMO TLAaTeNbHO OTMbITb OT BO3MOXHbIX 3arpsisHeHun. [ns
3TOro obecneynTb HENpPepPbIBHLINM NPOTOK aHaNM3NpyeMon cpeabl, Ha KOTOpoW npeanona-
raeTcs aKcnryatauus aHanusaTopa, Yyepes rugponaHens B TedeHue 1-2 CyToK.

3aTtemM nponycTuTb Yepes3 MPOTOYHYI AYelrKy B TedeHne He meHee 30 MUH oun-
WweHHyto Boay. lNogaya ouunweHHoM BoAbl OSMKHA OCYLECTBMAATbCA U3 €MKOCTU KOH-
TPOSIbHOrO pacTBoOpa, YTO NO3BONMUT Bonee 3KOHOMHO UCMNONb30BaTb BOAY.

CoenvHeHna y3noB rugponaHeny JOMMKHbl COOTBETCTBOBATbL PUCYHKY 3.16.

3aKpbITb 3aXnM 2.

Bkntounte BAL.

Mepesectn BA[] B pexxum «OCTAHOBKA».

MpurotoBnuTts 1 AM3 pacTBopa xnopuaa HaTPUst C KOHLEHTpaLUuMen MOHOB HaTpus

2pao
CNI; , Hanpumep, 23 MKr/AM3, B COOTBETCTBUM C NpunoxeHvem b.
M3mMepuTb KOHUEHTpauuk MOHOB HATpUs B UCXOOHOM OYMLLEHHOW BOAE, Ha KOTO-

o ucx
pon rotosuncs pacteop Ch. , MKr/am3,

CnuTb U3 eMKOCTWN KOHTPOSbHOIO pacTBOpa OYMLLEHHYO BOAY W 3annTb rpagympo-
BOYHbIN PacTBOP XMnopwuaa HaTpus C KOHLEHTpauuen MoHoB HaTtpua 23 Mmkr/am3 (nnbo
pacTBoOp C APYron N3BECTHOM KOHLEHTpauunen).

OTKpbITb 3aXKM 2.

Mepesectu BAL B pexxum « PABOTAN.

3.3.8.3.3 MNopsiaok npoBeaeHus rpagympoBKu

1 KHonkon «KAHAJT» BKNIOUNTb PEXMM M3MEPEHUIN TOrO KaHana, KoTopbiii HEOb-
X0OMMO OTrpagyupoBaTh (Hanpumep, kaHan A).

2 HaxaTb KHOMKy « “;E:*E » — nosiButca akpaH MEHHO [A].

3 YcraHoBuTb Mapkep «P» Ha cTpoky «TPAOYUPOBKA» n HaxaTb KHOMKY
MEHIO

BBOA

«

» — nosBuTcAa akpaH nogmeHto MPAAYNPOBKA.
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4 YcTtaHOBUTb Mapkep «P» Ha CTPOKY

«FTPAOYWUPOBKA Na» w©n HaxaTb KHOMKY
«MEHIO - hosiBuTCS 9KpaH B COOTBETCTBUMN C
BBO[

pucyHkom 3.17.

5 YcrtaHoBUTL Mapkep «P» Ha CTPOKY
«TUM» («TUMA» nnéo «TUM10») n HaxaTb
MEHIO

BBOAO
CTBUW C pUCyHKOM 3.18.

KHOMKY «

» — NOABUTCA 3KpaH B COOTBET-

6 lNocne ycrtaHoBneHUs nokasaHwn (opu-
eHTUpoBOYHO 4epe3d 10-15 MUH) HaxaTb KHOMKY
« MEHIO

BBOAO
pucyHkom 3.19.

» — MNOABUTCA 3KpaH B COOTBETCTBUN C

A rPAOYUPOBKA Na

TMN 1 (1 TOUYKA)

TMN 2 (3 TOYKW)

> BbiXO[

PucyHok 3.17

A rPAOYUPOBKA TUI 1

CNa 18.5 Zﬁr

- 50 mB

> MNPOAOOITKUTb 01 muH

PucyHok 3.18

A rPAOYUPOBKA TuUN 1

Crxa  000.0 ..

BBEAUTE 3HAYEHME
> BbIXOo[

PucyHok 3.19

7 HabpaTb TO4YHOE 3Ha4YeHne, paBHOE CYMME 3HAYEHUIN KOHLIEHTPALUMM MOHOB HaTpUs

epao <
npurotoBnerHoro pacteopa C 1\72 , MKI/AM3, N KOHLIEHTPaLMM MOHOB HaTPUsA B UCXOZHOWN BO-

ucx MEHIO
e, C , MKr/aM3. HaxkaTb KHOMKY «
A Na Aa y BBO

8 Haxatb KHOMKy « MEHIO nosiBUTCA
BBO[

3KpaH B coOoTBETCTBUU C pucyHkom 3.20.

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

A ANEKTPOO Na
S = 9%

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

> BbIXOA

PucyHok 3.20



80

MEHIO ». [o o]
BeOR O edTeA COXPAHUTb ?

3KpaH B COOTBETCTBUM C pUCyHKOM 3.21. oA

> HET

9 HaxaTtb KHOMKy «

NMOBTOPHbIA BBOA

PucyHok 3.21

YcTaHOBUTb Mapkep « P » Ha CTPOKY:

e N1A, ecnun TpebyeTcs CoOXpaHUTb NapameTpbl NPOBEAEHHOM FPagyMpPOBKU;

e HET, ecnn He TpebyeTca coxpaHuTb napameTpbl NPOBEAEHHOW rpagyvpOBKU
(aHanusaTop nepengeT B peXUM U3MEPEHUN, COXPaHUB 3HAYEeHUS npeabiayLien rpagyuy-
POBKW);

o NMOBTOPHbLIU BBO[, ecnn TpebyeTcs NOBTOPHO BBECTU 3HAYEHME (HanpuMep,
B Criy4ae owmnbkM BBOAA) KOHLEHTpaLMM MOHOB HaATpUS Ha 9KpaHe B COOTBETCTBUU C pu-
CyHKOM 3.22.

10 HaxaTtb KHonKy «% ». MNosaABMTCA 9KpaH B COOTBETCTBUM C pUCyHKkom 3.11.

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

BBOA

Ha cTpoky BbIXOM 1 HaxaTb KHOMKY « ».

3.3.8.4 'papyvpoBka « TUM2»
3.3.8.4.1 Ycnosus npoBefeHus rpagynpoBKu

pagyvpoBKy aHanusaTopa criegyeT NpoBOAMTb MpU TEMMNepaType OKpyKakoLero
Bosayxa ot nntoc 15 °C go nntoc 30 °C.

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

Temnepatypa rpagyvwpoBOYHbIX PacTBOPOB AofmkHa ObiTb B npegenax
(20 £ 5) °C, npn aToMm TemnepaTypa rpagyMpoOBOYHbIX PAaCcTBOPOB He AOSMKHA OTNMYyaTbCs
oonee, yem Ha + 2 °C.

3.3.8.4.2 MNoaroToBKa K rpagyvpoBke

MogrotoBka k rpagyvpoBke «TWUIM2» aHanormyHa noarotoBke K rpagyvpoBke
«TUM1».
N3mepaTb KOHLEHTpaunio MOHOB HaTpUs B UCXOLHOM OYULLEHHOW BOAE, Ha KOTO-

9 ucx
poii rotoeuncsa pacteop C Na » MKr/OM3, He TpebyeTcs.

[na rpagyvmpoBKM NPUrOTOBUTbL pPacTBOPbl C pPeKOMeHOyeMoU KOHLEeHTpaumen
noHoB HaTpus 23 mkr/am® n 230 MKr/aM3 B COOTBETCTBUM C NpUNoxeHnem b.

3annTb B eMKOCTb KOHTpOrbHOro pacteopa 1,0 AM3 UcxoaHOW BoAbl, Ha KOTOPOWM
roTOBUMCb rPagympoOBOYHbIE PacTBOPbI.
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3.3.8.4.3 MMopsaaok NnpoBeaeHUs rpagynpoBKu

1 KHonkon «KAHAJI» BKOUNTE pPEXUM M3MEPEHUIN TOro KaHana, KoTopbii Heob-

X0OMMO OTrpagyupoBaTb (Hanpumep, kaHan A).

2 HaxaTb KHOrKY « MEHIO
BBOO

» — nosiButcs akpaH MEHHKO [A].

3 YctaHoButb Mmapkep «P» Ha cTtpoky «TPAOYWUPOBKA» n HaxaTb KHOMKY

«MEHm
BBOJ
4 YcTaHOBUTb Mapkep «P» Ha CTPOKY

«TPAOYVNPOBKA Na» u© HaxaTb  KHOMKY
«MEHIO . osBuTCS 9KpaH B COOTBETCTBUMU C
BBO[

pUCyHKoMm 3.22.

5 YcTtaHOBUTL Mapkep «P» Ha CTPOKY
MEHIO

BBOO
3KpaH B COOTBETCTBUM C pUCyHKOM 3.23.

«TUMN2» n HaxaTb KHOMKY «

» — MNOABUTCA

6 Korma B emMKoCTu
pacTBOp MOYTU 3aKOHYMTCS,
MEHIO

BBOO
pucyHkom 3.24.
7  3aKpbITb 3aXnm 2.
8 Tlepesectn BAL B pexum «OCTA-
HOBKA».
9 CnuTb U3 eMKOCTWN KOHTPOSBHOIO pac-
TBOpa OCTaTKU pacTBopa.

rpagyvpoBOYHbI
HaXkaTb KHOMKY

« »

, NOABUTCA 3KpaH B COOTBETCTBUU C

» — nosiBuTcs akpaH nogmerio NPAAYUNPOBKA.

A rPAOYUPOBKA Na

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

> BbiXo[

PucyHok 3.22

A rPAOYUPOBKA TUN 2

2.2 L

> MPOAOITKUTL 01 muH

PucyHok 3.23

A rPAOYUPOBKA TuUM 2

Cha 2.3 .

~
— TOYKA2 — -40 wmB
~

~N

» MPOAOIIKUTL 03 mwuH

PucyHok 3.24

10 3anuTb B cocyn 1,0 AM3 rpagyMpoBOYHOrO pacTBopa C KOHLUEHTpauuen MOHOB

HaTpusa 23 mMkr/ams.
11 OTKpbITb 3aXNM 2.
12 lMepesectn BA B pexum « PABOTA».

Korga B eMKOCTM rpagyMpOBOYHbLIA PacTBOP MOYTU 3aKOHYMTCS, HaKaTb KHOMKY

«MEHm
BBO.A

», NOSIBUTCS 9KpaH B COOTBETCTBUM C pUCYHKOM 3.25.
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A rPAOYUPOBKA TUMN 2

CNa 23.0 z;r

~
— TOYKA3 — 20 mB
~ ~

» MNPOOOIIKUTL 04 muH

PucyHok 3.25

13 3akpbITb 3aXUM 2.

14 [Mepesectn BA[ B pexxum « OCTAHOBKA».

15 CnuTb M3 eMKOCTU KOHTPOSIBHOIO pacTBopa OCTaTKM pacTBopa.

16 3anuTb B emkocTb 1,0 AM® rpagyMpoBOYHOIO pacTBOpa C KOHLEeHTpauuen
noHoB HaTpusa 230 Mkr/am3.

17 OTKpPbITb 3aXUM 2.

18 lepeBectn BAL B pexxum « PABOTAY.

19 Koroa B €eMKOCTM rpagyvpOBOYHbIV

pacTtBOp MOYTU 3aKOHYUTCA, HaXaTb KHOIKY
« MEHIO

», MOABUTCA 3KpaH B COOTBETCTBUUN C C 232 0 MKT
BBOA Na . v
7~

A rPAOYUPOBKA TUMN 2

pucyHkom 3.26. -
— TOYKA3 — 90 mB
7~

~N

> MNPOOOIIKUTL 10 muH

PucyHok 3.26

20 HaxaTb KHOMKY « '\;E';E », NOSIBUTCS 9KpaH B COOTBETCTBUM C PUCYHKOM 3.27.

A rPAOYUPOBKA TUM 2 A rPAOYUPOBKA TUN 2
\l/ MKr MKr
CNa _’/lo\eOlo am’ CNa 23- am’
BBEAUTE 3HAYEHUE ~ BBEOUTE 3HAYEHUE
NOBABKU B- TOYKE 2— OOBABKU B TOYKE 2
BbIXO[ - ~ » BbIXO[
a 6
PucyHok 3.27

21 3akpbiTb 3axum 2.

22 Mepesectn BA[L B pexxum « OCTAHOBKA».

23 BBecTu Ha akpaHe (pucyHok 3.27a) aHadeHue 23,0 mkr/ame.

24 YctaHoBUTb Mapkep « P » Ha cTpoky BbIXO[ (pucyHok 3.276) n HaxaTb KHOMKY

« '\;E';'g ». MosIBUTCA 3KpaH B COOTBETCTBUM C pUCYHKOM 3.28.

25 BBecTu Ha aKkpaHe (pucyHok 3.28a) sHaveHue 230 MKr/ams.




83

rPAOYUPOBKA TUMN 2

~ -

Crn. -000.0

MKr

rPAOYUPOBKA TwUM 2

CNa 230.

MKr

am’ am’
—>
BBEOWUTE 3HAYEHUE - BBEOUTE 3HAYEHMUE
NOBABKWU B- TOYKE 3— OOBABKWU B TOYKE 3
BbIXO[ - ~ > BbIXO[
a 6
PucyHok 3.28

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

Ky « ':E';f ». MNoaBnUTCA 9KpaH B COOTBETCTBUM C pUCYHKOM 3.29a;
A QNEKTPO[O Na A ANIEKTPO[ Na
S =99 % S =100 %
Ei = -25 mB Ei = -147 ~mB
3C-10-07 3C-10-07
a=57 > a=57 -
— MPOBEPDbLTE JJIEKTPO[L !—
7~ ~
» BbIXO[ > BbIXO4
a 6

PucyHok 3.29

Ecnv nHonumpyemble BENUYUHBI BbIXOOAT 3a AONYCTUMblE Npeernbl, B HUXKHEN CTpoke
nHamkatopa nosisutcs muratowas Hagnmce «MPOBEPBTE 3JEKTPOA!» (pucyHok 3.306).
CnepnyeTt npon3BecTy NPOBEPKY LIeNOCTHOCTU SMNeKTPOAOB.

Ecrnn murarowas Hagnuck «NMPOBEPb-

COXPAHUTb ?

TE OJJIEKTPOL!» He nosBunacb, cnegyet

HaXkaTb KHOMKY « MEHIO MosBuTcs 9KpaH B OA
BBO[

cooTBeTCTBUM C pucyHkom 3.30. » HET

NOBTOPHbLIVU BBO[,

PucyHok 3.30

YCTaHOBUTb MapKep « P » Ha CTPOKY:

e [A, ecnu TpebyeTcs COXpaHUTb NapamMeTpbl NPOBEAEHHON rPasypPOBKN;

e HET, ecnn He TpebyeTcsi coxpaHUTb NapamMeTpbl NPOBEeLEHHON rpagynpoBKM
(aHanusaTop nepengeT B pPeXMM U3MEPEHUN, COXPAHUB 3HAYEHNSA npeablgyLien rpagym-
POBKWN);

o NMOBTOPHbIU BBOJ, ecrnn TpebyeTcsi NOBTOPHO BBECTU 3HAYEHMe (Hanpumep,
B Cny4ae ownbkn BBOAA) KOHLUEHTPALMN MOHOB HaTpus Ha 3KpaHe B COOTBETCTBUU C pu-
CyHKkom 3.27,3.28.

12 HaxaTb KHOMNKy « “;E

:*E ». [losiIBUTCSA 3KpaH B COOTBETCTBUU C PUCYHKOM 3.11.
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13 [Mocne ycTaHOBKM AaTbl NPOBEAEHUSI TPAgyMPOBKM YCTAHOBUTbL Mapkep « P »
MEHIO
».

Ha cTpoky BbIXO[ n HaxaTb KHOMKY « BBOQ

3.3.9 3ameHa pacxogHbIX MaTtepuanos

3.3.9.1 3ameHa nogLLenaymBaloLLero peareHTa /\

38M€Hy noguwiesiavymBaroLllero peareHTta

Npon3BoAMTb NO MEpPEe UCTOLEHUS — Koraa ro- HAPYLUEHUE
put ceetoanon «NCTOLWEHWE PEATEHTA» PEWQHPOQAHHH

\-/
— -

Ha BA (pucyHok 3.31).

PucyHok 3.31

3.3.9.2 3ameHa punbTpytoLLero MaTepuana

[nsa 3ameHbl punNbTpyoLWero matepuasa B COOTBETCTBUM C puUcyHKoM 3.32 crieqyerT:
— BbIBEPHYTb KPbILWKY OMUrbTPa C NOMOLLbIO Kova N3 KOMMJSIEKTa NOCTaBKMK;

— 3aMeHUTb PUNbTPYLWKUIM MaTepuan HoBbIM 13 Komnnekta 3UIMT;

— YCTaHOBUTb KPbILKY UnbTpa Ha MecTo.

Auenka
npoTo4yHas

Kpbiwka

dunbTpa

Kniou
BP49.02.971

KonbLo
020-025-30-2-7

a 6
PucyHok 3.32 — SameHa ¢hunbmpyrow,e2o mamepuarna (Mecmsbil 8ud)
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3.3.10 3ameHa nsgenun c orpaHN4eHHbLIM PECYpPCOM
3.3.10.1 3ameHa ynnoTHUTESbHBIX Konew

Tunopasmep korney YnNOTHUTENbHbIX, NpUMeHseMblx B rugponaHenun [T1-1002,
npuBegeH B Tabnuue 3.2.

Tabnuua 3.2
CocrtaBHas 4acTtb rugponanenu M-1002 KonbLo ynnotHuTensHoe
HanmeHoBaHwne O6o3Ha4veHune | Tunopasmep no NOCT 18829-2017 | KonnyecTso, LWT.

Ayenka npoToyHas BP49.02.200 004-006-14-2-7* 3
005-008-19-2-7 3
020-025-30-2-7 1

Komnpeccop BP49.02.450 018-022-25-2-7** 1

OaTumk nposogmumoctn |BP49.02.500 012-016-25-2-7 1

Ari-1002

EmkocTb KoHTponbHoro (BP49.02.600 005-008-19-2-2 1

pacTtBopa

*  3ameHy Npom3BOAMTb U3 KOMMIIEKTa 3anacHbIx Yacten BP49.02.930.
** 3aMeHy Npon3BoANTb M3 KOMMJIEKTa 3anacHbix Yyacten BP49.02.490 nnbo BP49.02.930.

3ameHy YANOTHUTENbHbLIX KOJneyl npon3BonTb B CliyHae UX NoBpeXxaeHnA.

4 TEKYWUA PEMOHT

4.1 O6bwue ceedeHus

TekyLnin peMOHT, a Takke rapaHTUMHbIA peMOHT, ocyLectenaTcs B OO0 «B30OP».
[nsa atoro cnegyeTt NOArOTOBUTL aHanNU3aTop, ynakoBaTb U OTNPaBuUTb €ro npeg-
NPUATUIO-U3FOTOBUTESTIO AN OCYLLECTBEHNA PEMOHTA.

I1pumed4yaHue-— B cnyyae rapaHTUMHOIO pEMOHTa C aHanuM3aTopomMm oTnpaBndeTcs
OpUrnHan pekrnamMauuu, B OCTanbHbIX Clydasx — 3asiBka Ha NpoBeAeHe peMOoHTa.

4.2 [lo02comoeka aHanu3amopa

[na aToro crneayer:
— OTKMYMTb 6nok npeobpasoBaTesibHbIN U UCTOYHUK NuTaHna UIM-1002 ot cetn
nepeMeHHOro TOKa;
— OTCOeauHUTbL OT pa3beMoB 651oka NpeobpasoBaTenbHOro:
e rmaponaHenu;
e pErncTpupyrowne n cUurHanuampyrowime yCTponcTaa;
— 0TCOeAMHUTb OT pasbeMoB 6ri0ka aBTOMATUYECKOro A03MPOBAHNSA UCTOYHUK NK-
TaHua NM-1002;
— OTCOEAMHUTb OT pa3beMoB BIIoKa yCUnMTeNsa HaTPUEBLIN ANeKTpoa U pH-anekTpos;
— CNUTb N3 COCYAOB MoALLleNaynBaloLLmnmi peareHT, rpagynpoBOYHbIA pacTBoOp;

BHUMAHUE: CJIUBATb nopawenauymBalowmn peareHT M rpagyvpoBOYHbLIN
pactBop PA3PELLAETCH TonbKo B cneuuanbHO NOAroTOBMIEHHYO NOCYAY C KpPbliLl-
Kamu; CnvB nojlienayvMBaroliero peareHTa u rpaayMmpoBOYHOro pacteopa B oLyt
KaHanuM3auuoHHYI0 ceTb He gonyckaetcs!
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— OTCOEANHUTb 3a3emMiidroline npoBOAHUKN OT KIe€MMbl 3a3eMITIEHNA « @ » 6no-

Ka npeobpas3oBaTernibHOro 1 3axnma 3aseMrneHns « » WnTa rmaponaHenu;

— 3aKpblTb pasbeMbl 6rioka NpeobpasoBaTeribHOro 3arnyLKamu;

— OYMCTUTb U BbICYLUNTb COCTaBHbIE YaCTN aHann3aTopa;

— BbIKPYTUTb HATPUEBbLIN aNekTpon U pH-anekTpos BMeCTe C KpbILKaMn U3 SYENKU
NPOTOYHOWN;

— 3aKpbITb YYBCTBUTESIbHYKO YaCTb HATPUEBOrO 3MeKTpoAa 3allMTHBIM KOMMavykoM
C pacTBOpoM HaTpus TeTpabopaTta (bypbl) 5 %;

— ycTaHoBUTb Kpbliwkn BP49.02.203-02 B A4eiiky NPOTOYHYIO B3aMeEH 3MeKTPOoLOB.

4.3 Ynakoeka aHanuslamopa

[nsa aTtoro cnepnyer:

— YNOXWUTb COCTaBHble 4YacTu aHanusaTopa B repMeTu4Hble MONnaTUNeHoBbIe Na-
KeTbl (QONyCcKaeTCsa UCMonb30BaTh NakeT ¢ 3aMKOM Tuna « MonHus»);

— YNOXWUTb 3KCNIyaTauMOHHY0 AOKYMEHTaUUI0 (PYKOBOACTBO MO 3KCMnyaTtauun u
nacrnopT) B OTAENbHbIA repMETUYHbIN NOSIMITUIIEHOBLIN NakeT;

— YNOXWUTb 9NeKTpoabl B OTAENbHbIE KAPTOHHbIE KOPOOKMU;

— HaHecCTn MapKMpOBKY Ha KOPODKY C anekTpodamu, C ykadaHueM Tuna anekrpoga
N HOMepa rmgponaHenu, ¢ KOTOPbIMIN SKCMNyaTUPOBaNUCh ANEKTPOAbI;

— NOMECTUTb COCTaBHbIE YacTW aHanuaaTopa C 3KCnsyaTaunoHHOM AOKYMEHTaumn-
el B TPaHCMNOPTHYI Tapy (3MNeKTpoabl YOXUTb BMECTE C rMApPONaHensio);

— 3aKNenTb TPAHCMNOPTHYH Tapy (KOPO6Ky) MONMMEPHON NIUMKOW NEHTON;

— HaHecTn mapkmpoBky no FOCT 14192-96 n MaHMNyNAUMOHHLIE 3HAKN «XPYMKOe.
OcTtopoxHo», «bepeyb oT Bnarny, «Bepx», «pegensl TemnepaTtypbi».

lMTpumMeyaHus

1 [onyckaeTcsa oTnpaBnsATb B PEMOHT TOMbKO HEWUCNPAaBHYK COCTaBHYH YacTb aHanmsatopa
(Hanpumep, Tonbko 6nok NnpeobpasoBaTenbHbIV UK TONBKO MMOPONAHENb).

2 BAL nomkeH 6bITb OTNPaBNeH B PEMOHT COBMECTHO C KOMMPECCOPOM.

3 [na npoBeaeHus noBepkn TpebyeTcsi BbiCNaTb OCHOBHbIE COCTaBHbIE YAaCcTW aHanuaa-
Topa: 6nok npeobpasoBaTernbHbIN, IMAPONaHeNb C 3NEKTPoAaMM.

5 TPAHCINMOPTUPOBAHUE

YcnoBusi  TPaAHCNOPTUPOBAHUS  aHanmM3aToOpoB B YNakoBke  nNpeanpuatus-
nsrotoButens B ycnosuax xpaHeHusa 5 no FOCT 15150-69 npu Temnepatype oOT
MuHyc 5 °C go nntoc 50 °C no npasunam u HopMam, AEUCTBYHOLLUMM Ha KaXXOoM Buae
TpaHcnopTa.
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6 XPAHEHUE

6.1 Ycnoeus xpaHeHus1 0o egoda e IKcryamayuro

XpaHeHne aHanM3aTopoB NPOM3BOAUTCS B yNaKOBKE NpeanpUsiTUS-U3roToBUTENS B
ycnosusax xpaHeHus 1 no FOCT 15150-69.

B nomelyeHuax ana xpaHeHus He OO0SMKHO ObiTb NbINK, NAPOB KUCIOT M LLENOYMH,
arpeccuBHbIX ra3oB U APYrnX BpeaHbIX NPUMECEN, BbI3bIBaOLLMX KOPPO3UIO.

MecTo XpaHeHUs AOMKHO OblTb YNCTbIM, NPOXNAAHbIM, CYXUM, BEHTUMPYEMbIM U
3aLlUMLLEHHBbIM OT aTMOCHEpPHbIX OCaAJKOB.

6.2 Ycnoeus xpaHeHusi nocsie aKcrniyamauyuu

6.2.1 [loaroToBka K XpaHeHU0 Ha Cpok A0 12 mecsaueB (KpaTKOBpPeMEHHbIN nepe-
pbiB B paboTe)

[ns atoro cnepyer:
— nepesectn nepekntodaTtens « CETb » Ha 6roke npeobpasoBaTensHOM B MOSIO-
xeHune « O »;

— BblkMoUNTbL BALL, HaXXaB KHOMKY « . » Ha nepeaHen naHenu bAL;

— OTKNYUTL Bnok npeobpasoBaTesfibHbI U UCTOYHUK NuTaHna UIM-1002 ot cetn
nepemMeHHOro Toka;

— CNUTb NoALLenaynBaloLLn peakTMB U3 cocyaa rmaponaHen;

— BbIKPYTUTb HaATpUEBLIN 3nekTpod W pH-anekTpoa BMecTe € KpblKamu
BP49.02.204 13 a4enkn NpoTO4YHON;

— ycTaHoBUTb Kpblwkn BP49.02.203-02 B A4eiKy NPpOTOYHYO B3aMEH 3NEeKTPOLOB;

— obecneunTb YCNOBUS XpaHEHUs 3NEeKTPOL4OB B COOTBETCTBMM C Mpasuiiamu,
npvBeAeHHbIMU B UX 3KCMNyaTaLMOHHON JOKYMEHTaLMWW.

6.2.2 [loaroToBKa K XpaHeHUo Ha cpok boree 12 mecsaues (ANUTENbHbLIN NepepbIB
B paboTe)

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

I1 pumMeyaHue— XpaHeHne aHanusatopa npounssoamntcs 6e3 cpeacTs BPEMEHHOM
NPOTMBOKOPPO3nMOoHHON 3awmTbl (B3-0 no FOCT 9.014-78).

6.3 Beo0 e akcnnyamauyuro rnocrie xpaHeHusi
6.3.1 BBoa B akcnnyaTtaumm nocrne xpaHeHusi B TedeHne 12 mecsiues

[nsa atoro cnenyer:

— MOAroTOBUTb M YCTaHOBUTb HaTpuMeBbIM M pH-anekTpoabl B COOTBETCTBMM C
n. 2.3.3.2;

— NOAKMNYMTL 6ok npeobpasoBaTenbHbIn U UCTOYHUK NuTaHna UM-1002 k ceTtu
nepeMeHHOro TOKa;

— BKNOUNTbL 6nok npeobpasoBartenbHbii, BAL;
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— npoBecTu rpagynposky pH-anekTpoaa B cootseTcTBum ¢ n. 3.3.7;
— MNPOBECTM rpagympoBKYy aHanusaTtopa No KOHLEHTpaLuMM WOHOB HATpus B COOT-
BeTcTBuM ¢ n. 3.3.8.

6.3.2 BBoa B akcnnyaTaumio nocrne xpaHeHusi 6onee 12 mecsues

PacnakoBaTb aHanusaTop 1 NoaroToBUTb kK paboTe B COOTBETCTBMM C pa3gesiom 2.
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A1.1 O6nacTb npMmeHeHusA

HacTtoswaa meTtoguka pacnpocTpaHseTcs Ha aHanusatop HaTtpua MAPK-1002
(manee aHanuaaTop) C MapkKMPOBOYHOW TabnMYKOW, coaepalen perncTpaunoHHbIA HO-
Mep B [l0CyaapCTBEHHOM peecTpe CPeaCTB N3MEPEHUA N UHTEPBAN MeXay NoBepkamMu.

Hactoswaa meToauka yctaHaBnvMBaeT MeToabl MU CPpeAcTBa NEPBUMYHON U Nepuo-
ANYeCcKon NoBepoK aHanusartopa, npegHasHavyeHHOro Ana N3MepeHui MaccoBOM KOHLEH-
Tpaumm (akTMBHOCTM) MOHOB HaTpus (Cna) 1 Temnepatypsbl (°C) BOAHbIX paCTBOPOB.

WHTepBan mexay noBepkamun — 2 roga.

A1.2 Acnonb3yemMble HOpMaTUBHbIE JOKYMEHTbI
PMI™ 51-2002 T'CW. [oKkymMeHTbl Ha MeToOMKN MOBepku cpeacTts uamepeHuin. Oc-
HOBHbIE NMONOXEHUS.

A1.3 MeTponormyeckme xapakTepucTuku, npoBepsieMblie Npu NnoBepke

Mpenenbl gonyckaemonm OCHOBHOW abCOMKTHOM MOrpeLlHOCTN aHanmM3aTopa npu name-
peHun Cna MO MHOMKATOPY Npu TemnepaType aHanuaupyemon cpegpl (25,0 £ 0,2) °C n Temne-
paTtype okpyxatoLero soszayxa (20 £ 5) °C gosmkHbl cooTBeTCTBOBaTH Tabnmue A1.3.1.

Tabnuya A1.3.1

McnonHeHne [OnanasoH Mpeaenbl oonyckaemon OCHOBHON
aHanusartopa U3MEpPEeHUiA, abCcomnTHOM NOrpeLLHOCT aHanmaaTopa npu
MAPK- MKr/am® nsmepeHun Cna No nHaukatopy, Mkr/ame
1002, 1002/36,
1002/1, 1002/1/36 ot 0,7 oo 1000 1 (0,5 + 0,12Chns)
1002P, 1002P/36, ot 0,7 no 1000 + (0,5 + 0,12Cns)
1002P/1, 1002P/1/36 ot 1000 go 3000 1 0,3Cns
1002T, 1002T/36, o1 0,01 10 1000 £(0,03 +0,12Cns)

1002T/1, 1002T/1/36

Cna — U3MepeHHOe 3HaYeHe MaccoBOW KOHLIEHTPaLMW (aKTUBHOCTI) MOHOB HATpuUs, MKr/am®.

Mpenenbl gonyckaemonm OCHOBHOW abCONKTHOM MOrpeLlHOCTN aHanmM3aTopa npy name-
peHun Cna MO TOKOBOMY BbIXOAY Npw TemnepaType aHanusmpyemon cpeabl (25,0 £ 0,2) °C un
TemnepaType okpyxatowero Bosayxa (20 + 5) °C gormkHbl cooTBeTCcTBOBaThL Tabnmue A1.3.2.

Tabnuya A1.3.2

McnonHeHne [nanasoH Mpenensl gonyckaemon OCHOBHOM
aHanuaartopa N3MepeHn, abConTHON NOrpeLHOCTM aHanuaarTopa npu ns-
MAPK- MKr/am3 mepeHun Cna MO TOKOBOMY BbIXOAy, MKr/am®
1 002, 1 002/36, ouan
1002/1, 1002/1/36 ot 0,7 ao 1000 £[(0,5+0,002Crhi™) +0,12Cnil
1002P, 1002P/36, ouan
1002P/1, 1002p/1/36 | OT 07 A 1000 £1(0,5+0,002Cy,™") +0,12Cn
ouan
oT 1000 Ao 3000 + (0,002 Cy,"" +0,3Cn)

1002T, 1002T/36, ouan
1002T/1, 1002T/1/36 ot 0,01 o 1000 +1[(0,03 + 0,002 Cy ™) + 0,12Cnd]
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Mpenenbl gonyckaeMown AO0MNOSIHUTENBHOM abCoSOTHOM NMOrpeLlHoOCTN aHanuaaTto-
pa npu namepeHun Cna, BbI3BAHHOW U3MEHEHNEM TemMrnepaTypbl aHanm3npyemon cpeibl B
AnanasoHe TemrnepaTypHoOU KomrneHcauuu aHanmsatopa ot nntoc 10 go nnoc 40 °C (no-
rPELHOCTb TEMNEPATYPHON KOMMNEHCAUNN aHanua3aTopa), OMKHbl COOTBETCTBOBaTbL Tab-
nmue A1.3.3.

Tabnuya A1.3.3

McnonHeHne [vana3oH namepeHun, Mpepensl gonyckaemon
aHanunsartopa mKr/gm3 JOMNONHUTENbHOM abCOMNOTHON
MAPK- NnorpeLuHoCTN aHanuaaropa,
MKkr/gme
1002, 1002/36,
1002/1, 1002/1/36 ot 0,7 po 1000 1 (1,0 + 0,24Cna)
1002P, 1002P/36, ot 0,7 po 1000 1 (1,0 + 0,24Chna)
1002P/1, 1002P/1/36 ot 1000 go 3000 + 0,3Cna
1002T, 10021/36, ot 0,01 A0 1000 £ (0,06 + 0,24Cns)

1002T/1, 1002T/1/36

Mpepenbl gonyckaeMon OCHOBHOW abCOMOTHOM NOrpeLHOCTM aHanuM3aTtopa npu
n3MepeHnn TemnepaTypbl aHann3npyemon cpefbl nNpu TemMnepartype oKpyxaroulero Bo3s-
ayxa (20 £ 5) °C, BOMKHbBI BbITb, PC ... +0,3.

A1.4 Onepauuu noBepKu

Mpn npoBegeHUN NOBEPKM OO0SMKHbI ObiTb BbIMOSHEHbI ONepauun, YKa3aHHble B
Tabnuue A1.4.1.

Tabnuya A1.4.1

HanmeHoBaHue onepauuu Homepa |HeobGxognmocTb npoBegeHus one-
nn. pauum npu
METOOMKU | NepBUYHON nep1Moanyeckomn
noBepke noBepke
1 BHeLIHWNn oCcMOTp A1.101 + +
2 OnpoboBaHue A1.10.2 + +
3 OnpepgeneHne ocHoBHou abcontoTHon no- | A1.10.3 + +

rPELLHOCTN aHanusatopa npu namepeHmnm Cna
no nHavkKaTopy

4 OnpepeneHve ocHoBHou abcontoTtHom no- | A1.10.4 + +
rPELHOCTN aHanusatopa npu namepeHmn Cna
Mo TOKOBOMY BbIXOA4Y

5 OnpegeneHne gononHuTensHon abcontotHon | A1.10.5 + +
MOrpeLlHoCTN aHanuaatopa npu M3MepeHun
CNa, BbI3BAHHOM W3MEHEHMEM TemnepaTypbl
aHanuanpyemon cpeabl (NOrpeLHoCcTb Temne-
paTypHOM KOMMNEHcaLUn aHanmaaTopa)

6 OnpeneneHne ocHoBHOW abcontoTHon no- | A1.10.6 + +
rPELLHOCTN aHanmM3aTopa Mpu U3MepeHun Tem-
nepartypbl aHann3npyemowu cpeabl
lMTpumMeyaHus

1 3Hak «+» 03Ha4aeT, YTO onepauuio NPOBOAAT.
2 lNpw nony4eHnMn oTpuuaTenbHOro pesynbtarta nocrne nwbon 13 onepaunin noBepka npekpa-
LaeTcs, aHanusartop 6pakyeTtcs.




92

A1.5 CpeactBa noBepku

Cpeacrtea M3MepeHWIA, peakTuBbl, MaTtepuarnbl, MPUMEHSAEMbIE NPWU NOBEPKE, yKa-
3aHbl B Tabnuue A1.5.1.

Tabnuya A1.5.1

Howmep HanmeHoBaHWe 1 TN OCHOBHOMO MNKW BCNOMOraTenbHOro cpeacTea
NMyHKTa | NOBepKW; 0603HaYeHne HOPMaTUBHOIO JOKYMEHTA, perfiaMeHTUpYoLLLero TexHuye-
MeToauKM | ckue TpeboBaHuns u (MnNn) MeTPONornyeckne N OCHOBHbIE TEXHUYECKME XapaKTepu-
NoBEPKM CTUKM CpeacTBa NOBEPKM
A1.8.1 M'rpomeTp ncmuxpomeTpudecknin Tuna BUT-1
[lnanasoH namepeHnn OTHOCUTENBHOW BIAXKHOCTW BO3ayXa
oT 20 8o 90 %. A6contoTHas norpewHocTb namepenns £ 7 %.
A1.8.1 BbapomeTp-aHepong BAMM-1
[wnana3oH namepsaemoro gasneHuns ot 80 go 106 kla.
Mpenen gonyckaemon 0CHoBHOW abcontoTHom norpewHoctn £ 0,2 kla
A1.10.5 | TepmomeTp nabopaTopHbIn 3aneKTpoHHbIN JTIT-300
[nana3soH namepeHun ot mmHyc 50 go nntoc 300 °C.
MorpelwwHocTb namepenun = 0,05 °C.
A1.94, Becbl nabopaTtopHbie anekTpoHHble B1502
A1.9.5 [nanasoH B3BewmBaHus ot 0,5 go 1500 .
MorpellHoCcTb B3BeLUMBaHNS He bonee + 30 mr
A1.10.3 | MynbtumeTp undposon APPA-305
Mcnonb3yeMmblin npeaen naMmepeHnin nepeMeHHoro HanpsbkeHns 400 B;
OCHOBHasi abcontTHasA NOrpeLLIHOCTb n3MepeHun, B:
1 (0,007X + 0,05),
roe X — UsmMepeHHoe, 3HayeHne NnepeMeHHOro HanpsixeHuns, B.
Wcnonb3yemblii npegen namepeHuin cunbl NOCTOAHHOMO Toka 40 MA;
OCHOBHasi abCcoMTHaA NOrpeLlHOCTb N3MepeHni, MA:
1 (0,002X + 0,004),
rge X — UsMepeHHoe 3HayeHue cunbl MOCTOAHHOIO Toka, MA
A1.94, TepmocTart xumakocTHbin TXK-TC-01/26
A1.9.5, Inana3soH perynupoBaHusa TemnepaTypbl oT ntoc 10 go nntoc 100 °C.

A1.10.3, | MorpewHocTb NogaepaHna Temnepatypbl He 6onee + 0,1 °C.
A1.10.4,

A1.10.5
A1.94, MepHbie konbbl 2-1000-2 TOCT 1770-74 1000 cm®

A1.9.5 Munetka 2-1-2-1 TOCT 29227-91 1 cm®, norpetuHocTs + 0,01 cm®
Munetka 2-1-2-5 TOCT 29227-91 5 cm®, norpetuHocTs + 0,05 cvm®
Munetka 2-2-50 TOCT 29169-91 50 cm®, norpewHocTb + 0,1 cm?®
A1.94, Hatpui xnopucteii no FOCT 4233-77, x.4. nmbo 4y.4.a.

A1.9.5
A1.9.3, Boaa ounileHHas ans xummyeckoro aHanunasa OCT 34-70-953.2-88
A1.94,
A1.9.5

MpumMmevyaHus

1 [HdonyckaeTcs nNpyMeHeHue Apyrnx cpeacTB U3MEpeHWn, He NMpUBEAEHHbLIX B NepeyHe,
HO obecneunBalOWMNX ornpenerieHne MeTponorMyecknx XapakTepucTuk ¢ HeobxoguMon TOYHO-
CTbtO.

2 [ns namepeHun TemnepaTypbl 4ONYyCKaeTCa MPUMEHEHNe OpYrux CPeAcTB U3MEPEHUn ¢
MOrpeLlHOCTbIO n3mepeHnn He xyxe + 0,1 °C.

Cpe,D,CTBa I/I3MepeHI/IIZ AOMKHbI ObITb noBepeHbl N UMETb ,ﬂeﬁCTByPOUJMe cBunpge-
TENbCTBA O NOBEPKE UITN 3HAKN NMOBEPKU.

NcnbiTaTtenobHoe o6opy,£|,OBaHme OOJDKHO MMEeTb OTMETKWU, noarBepXaakLline ero
rogHOCTb B COOTBETCTBUA C Tpe6OBaHI/IFIMVI NX TEXHNYECKOM OOKyMEeHTauunn.



93

A1.6 Tpeb6oBaHua kK kBanudmnkauum nosepurtens

A1.6.1 K npoBegeHuio NoBepKkM aHanMs3aTopoB [OMyCKawTCA nuua, umewlime
BbICLLIEE UNM CpeaHeTexXHu4Yeckoe obpasoBaHue, onbIT paboTsbl B 0611aCTU aHaNUTUYECKON
XUMUWN, EXXErOAHO NPOXOoAsLLME NPOBEPKY 3HAHMI NO TeEXHMKE B6e3onacHOCTH, BnagetoLme
TEXHUKOWN MOTEHLNOMETPUYECKNX U3MEPEHUIN, N3YUYUBLLME HACTOSALLYIO METOANKY MOBEPKU
N aTTecToBaHHbIE B KAYeCTBE NOBEPUTENS.

A1.7 TpeboBaHnAa 6e3onacHOCTU

A1.7.1 lNpun npoBeaeHn NOBEPKM cobo4atoT npaBuna TEXHNKM 6e30nacHOCTY:

—npn pabote cC xummyeckmmm peaktmeamm - no [FOCT 12.1.007-76 w
FOCT 12.4.021-75;

— npv paboTe ¢ anekTpoyctaHokamu — rno NOCT 12.1.019-2009 n FOCT 12.2.007.0-75.

A1.7.2 lNomelleHne, B KOTOPOM OCYLLECTBIISIeTCA MoBepka, JOIMKHO COOTBETCTBO-
BaTb TpeboBaHnam noxapHon 6esonacHoctn no NOCT 12.1.004-91 n nmeTtb cpencrtea
noxapotyweHusa no NOCT 12.4.009-83.

A1.7.3 VicnonHntenu JomkHbl ObiTb MPOMHCTPYKTUPOBaHbI 0 Mepax 6esonacHocTy,
KOTOpble AOMKHbI cobnogaTtbes npu paboTe ¢ npubopamu, B COOTBETCTBUN C MHCTPYKLM-
AMK, NnpunaraemMmbiMn K npudopam. OBy4veHne paboTtarowmx nuy, Npasmnam 6e3onacHocTu
Tpyaa nposoasat no FOCT 12.0.004-90.

A1.8 YcnoBus npoBeaeHUA NOBEpPKU

A1.8.1 lNoBepka JomkHa NPOBOAUTBLCS B CreayoLwmnx YyCrnoBusx:

— Temnepartypa OKpyXatoLero Bo3ayxa, °C ......oovviiiiiiiiiiie e, (20 £ 5);
— OTHOCUTESIbHAasA BNaXXHOCTb BO3AyXa, %, HE BOSIEe ..o 80;
— atMocdepHoe gaBneHne, Kla ... oT 84,0 oo 106,7;

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

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

A1.9 lNMoaroTtoBKa K noBepkKe

A1.9.1 OcHoBHoOe 1 BcriomoraternbHoe obopyaoBaHue, ykasaHHoe B n. A1.5, noaro-
TaBnMBaloT K paboTe B COOTBETCTBUMN C TPEOOBAHNAMN HOPMATUBHBIX JOKYMEHTOB 1 J[1.

A1.9.2 lNosepsieMbIn aHanNU3aTop NOAroTaBMBAKOT K paboTe B COOTBETCTBUM M. 2.3 py-
KOBOACTBA MO 3KCnyaTauun, NpoBOAAT rpagyMpoBKy B COOTBETCTBUM C pa3gernom 3.

A1.9.3 YcTtaHaBnuBaloT npegenbl NporpaMMmMpyemMoro guanasoHa usMepeHun
MacCCOBOM KOHLEHTpaunn (akTMBHOCTU) MOHOB HaTpus (CNa) MO TOKOBOMY BbIXOAY .

YcTaHasnvealoT B COOTBETCTBMM C M. 2.6 pyKOBOACTBA NO JKCnnyaTaunmn:

— [AvanasoH naMepeHuii Cna Mo TOKOBOMY BbIXOAY:
HAYANO - 0 mkr/gm3;
KOHELl — 1000 mkr/am3;

— 3Ha4yeHus yCTaBoK:
MIN = 0 mkr/ams;
MAX - 1000 mxr/am3.
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A1.9.4 NlamepsaloT € NOMOLLbIO OTrpagyMpoBaHHOIO aHanm3aTtopa KOHUeHTpauuio
MOHOB HaTpus B OYULLEHHOW BOAE, HA KOTOpOM ByayT roTOBUTLCS KOHTPOSbHbIE PacTBO-

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

A1.9.5 oTOBAT B COOTBETCTBUM C npunoxeHnem b ogmH na tpex (c ydetom npe-
UMYLLLECTBEHHOMO AMana3oHa N3MepEHNn Npu aKCnyaTauun aHanmsatopa) KOHTPOSbHbIX
pacTBOPOB Xropuaa HaTpus ¢ KoHUeHTpaumen noHos HaTpua 115, 437 nnm 900 mkr/gms.
Pacxop pacTBopa Ha noeepky — 2 am® Ha oAHy ruaponaHersb.

A1.9.6 lna  aHanusatopa  WCMOSIHEHUN MAPK-1002P, MAPK-1002P/36,
MAPK-1002P/1 n MAPK-1002P/1/36 roToBAT OOMOMHUTENBLHO OAMH U3 ABYX (C y4eToMm
NPenMyLLeCTBEHHOrO AuManasoHa W3MEepeHun npu 3KcnnyaTauum aHanusaTopa) KOH-
TPOMbHbIX pacTBOpa Xfopuaa HaTpus C KOHUeHTpauuenh MoHoB Hatpua 1380 wnu
2600 mkr/gm3. Pacxoa pactBopa Ha noeepky — 2 am3 Ha ogHy ryuaponaHerb.

A1.10 NpoBeneHne noBepkun
A1.10.1 BHeLluHUN ocMOTp

Ha noBepky npegbaBnsioT NacnopT N pyKoBOACTBO MO 3KCMyaTaumn.

Mpn NpoBeAEHUN BHELLHETO OCMOTPa NPOBEPSIIOT BU3YyarbHO:

— KOMMJIEKTHOCTb aHanua3aTopa;

— UEerIoOCTHOCTb KOPMyCcoB, 3MeKTponoB, kabenen, OoTCyTCTBME MeXaHU4eCKux no-
BpEXAEHWI, NPENATCTBYHOLLMX HOPManbHOMY (PYHKLMOHMPOBAHMIO aHanmM3aTopa;

— YUCTOTY M LESNIOCTHOCTb COEQUHUTENEN N THEe3[;

— YeTKOCTb U NpaBUibHOCTb MAapPKUPOBKM B COOTBETCTBMM C PYKOBOLCTBOM MO 3KC-
nnyatauyuun (ob6o3HayeHne aHanusatopa, HaMMeHOBaHue, 3aBOLCKOM HOMep aHanmsaTto-
pa, 3aBOLCKOW HOMEpP 3neKkTpoaoB, 0b603HaYeHne nepeknoyaTtens, KHOMOK, coeauHuTe-
newn, rHesn, perucTpaunoHHbI HoMmep B 'ocyaapCcTBEHHOM peecTpe CpeacTB U3MepeHum
N MHTEpBan Mexay noBepkamm).

AHanusartop, umerownin gedekTbl, KOTOpble 3aTPYAHSKT 3KCnnyaTaumo, BpakytoT
N K garnbHenLwen noBepke He JOMycKatoT.

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

MogkntoyatoT 6ok npeobpasoBaTenbHbIN K CETU NEPEMEHHOIO Toka YactoTom 50 My n
HanpshkeHnem 220 B nnbo 36 B (B 3aBUCUMOCTY OT UCMOSTHEHUS aHann3aTopa).
BkritovatoT noBepsemMbln aHanusartop.

Ay = U4
MpoBepsitoT paboTocnocoGHOCTL KHOMOK «KAHAT, «% », « 36( », «G» " «&».

PesynbTat NpoBepkn cuuTatoT yaoBNeTBOPUTENbHBIM, ECIIN:

— nogceeymBaeTca ceeToBon nHamkatop « CETby;

— npu HaxaTtumn kHonkn «KAHAJT» naMeHsaeTcs pexum WHOMKauuM KaHarnoB B 3a-
BUCMMOCTM OT KONM4YeCcTBa NOAKITHOYEHHbIX KaHanos (oauH nnbo aBa);

— MPVY HaXXaTUN KHOMKN « ':ng » aHanusaTop NepexoauT U3 pexrmMma uaMepeHui B

PEXMM KOHTPOMNS 1 U3MEHEHUS NAapaMeTpPOB (BXOA B MEHIO);
\Y =4
— KHOMKOW «X» OCYLLECTBNSAETCH BKMOYEHME N OTKIIOYEHWE NOACBETKU 3KpaHa
NHOMKaTOPA;
— KHOMKamu «ﬁ», «» OCYLLIECTBNSAETCS NepeMeLLeHMe Mo CTPOKaM MEHHO.
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A1.10.2.2 lNpoBepka coOTBETCTBUA NporpaMmmHoro obecneveHus (MN0)

Mepexopat B akpaHHoe MeHo «[MO N KOHTP.CYMMBbI».

MpoeepsitoT cootBeTCcTBME 10 TOMY, KOTOPOE BbINO 3adMKCMPOBAHO MPU UCMbITa-
HUSX B Llensax yTBepXaeHusa Tuna aHanmsartopa.

[nsa atoro dmkempytoT ngeHTudmkaumoHHoe obosHadvenne MO n undposbie naeH-
TndukaTopbl MO (KOHTPOSIbHBIE CYMMbI UCMOMHAEMOro KoAa), KOTopble AOMKHbI COOTBET-
ctBoBaTtb Tabnuvue A1.10.1.

Tabnuya A1.10.1
NaoeHTndnkaunoHHble AaHHbIE 3Ha4yeHune
(Npu3Hakm) McnonHeHune aHanusatopa MAPK-
1002, 1002/36, 1002/1, 1002/1/36, 1002T, 1002T/36,
1002P, 1002P/36, 1002P/1, 1002P/1/36 | 1002T/1, 1002T/1/36

MaoeHTndumnkaumoHHoe

HaumeHoBaHue [10:

— ANS nnaTbl MHAMKaUum 10021.430.03.06 10021.430.03.07
— [Ans nnaTbl yeunutens 1002U.430.02.04 1002UT.430.01.03

Homep Bepcun
(vaeHTudrKaunoHHbIM Homep) M0O:

— [Anga nnaTtbl MHAMKaLUn 03.06 03.07

— [ns nnatbl yeunutens 02.04 01.03
Lindpposon nagentungpukartop MNo:

— Anga nnatbl MHAUKaumm 0xA2BA3EB4 0xB5DEB4A2
— [ns nnaTtbl yeunuTens 0xA369F903 0x84DABC3A

IMpumeyaHue—YeTtbipe nocnegHux Udpsbl B nAEHTUDMKALMOHHOM HAaUMEHOBAHUN
MO obo3Ha4vatoT Homep Bepcum [10.

PesynbTaT NpoBepKn CUMTAIOT YOOBMETBOPUTENBHbLIM, €CNN NpUBELEHHbIE UOEH-
TUPMKaunmoHHoe obo3HavyeHne, ngeHTuukaTop MeTponorndeckn 3Hadymmon 4vactum 10O,
naoeHTngukatopsl MO (KOHTPOSbHBIE CYMMbl UCMONIHAEMOrO Kofa B LWeCTHaauaTepUYHON
CUCTEME) COOTBETCTBYIOT YCTAHOBIIEHHbIM MO MHAUKATOPY aHanu3aTopa TpeboBaHUAM.

A1.10.3 OnpegeneHne OCHOBHOM abCOMOTHOW MOrpeLHOCTM aHanusaTopa npwu
namepeHnn Cna no wmHgukaTtopy. OnpegeneHne OCHOBHOW abCOMOTHOW MOrpeLuHOCTU
aHanusaTtopa npu namepeHnn Cna N0 TOKOBOMY BbIX04Y.

A1.10.3.1 lNoaroToBKa K USMEPEHNAM

CobupatoT ycTaHOBKY B COOTBETCTBMM C PUCYHKOM, YKka3aHHOM B Tabnuue A1.10.2.

Tabnuuya A1.10.2
McnonHeHue aHanusaTtopa MmpponaHens Cxema
YyCTaHOBKM

MAPK-1002, MAPK-1002/1,

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

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

M-1002T PucyHok A1.10.2
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PoseTka
K pasbemy «JATUUK A» unun « JATUMK B» H/PC1OTB
©noka npeobpasoBaTenibHOro

K MCTOYHUKY NUTAHUA I___|

nocrosiHHoro Toka MM-1002 /Ka6enb K1002.5

Komnpeccop
K-1002

BAJI-1002

Tpybka 1 —
NMnBX CT-18
@BHyTp_2,5X1 ,O

,D,aT‘-IMK,/%L‘
Temnepartypsbl :

HaTpuesbin
anekTpos_|

RS

EmkocTb
KOHTPO~b-
Horo
pacTBopa

pH-anekTpoa_| |

3aN<th\\ [ |
BuHTOBOM | TN

TepmocTtaTt
TC-80M-2

Wryuep
aqyenkn [T T——
NPOTOYHOM

Tpybka NBX CT-18
®BHyTp.2,5X1 ,O

Tpybka

MBX CT-1877
@BHyTp_16,0X2,0;
L =500 mm

Brnok
~ yeunutens

[

l' Cnus

PucyHok A1.10.1



TpyOka
NBX CT-18
®BHyTp.215X1 )
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Onoka npeobpasoBaTenbHOMo

K MCTOYHUKY NUTaAHUNA []

noctossHHoro Toka UIM-1002

Komnpeccop
K-1002T

BAO-1002T

/

JaTtymnk_}—

Temneparypbl

HatpueBbin
anekTpoAa_|

pH-anekTpoa_| |

3a>|<|/||\£| g
BUHTOBOW

WTyuep_| 1

AYEenKu
NPOTOYHOM

Tpybka

MBX CT-18TH

@BHyTp_16,OX2,O;
L =500 mm

/I

o

PoseTka

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

Kabenb K1002.5
/

N

EmkocTtb
KOHTpPOIb-
HOro
pactBopa

™\ Brnok

1 Cnus

PucyHok A1.10.2

ycunutena

TepmocTtaTt
TC-80M-2

Tpybka NBX CT-18
@BHyTp,z,SX.I ,0

MoacoeguHstoT kabenb K1002.5 k pasbemy «JATHUK A» unn « JATUUK B» 6noka

npeoGpa3oBaTenbLHOro.

MoacoeanHsioT MynbTMeTp APPA-305 k pasbemy « TOKOBBIV BbIXOM, CUTHANN-
3ALNA, RS-485» 6noka npeobpasoBaTensHOro B cCooTBeTCTBMM C pyucyHkom A1.10.3.
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/ \ MynbTumeTp PoseTtka PC19TB
| |_—APPA-305 (8ud co cmopoHbI Nalku KOHMakKkmos)

mA Kanan A
5+#) | 6(=)
Kanan B 012 011 010 09 08
9(+) [ 6(-) 016 015014 013
mA com
e} o) PoseTka 019 018 017
PC19TB

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

PucyHok A1.10.3

A1.10.3.2 lNpoBeaeHne namepeHni

3anvsaioT 1 AM3 NPUrOTOBMNEHHOIO KOHTPOBLHOMO pacTBopa Xropuaa HaTpus B Co-
cya 1 nomeLlatT eMKOCTb KOHTPOJSIbHOrO pacTBopa B TepMocTar.

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

BblaepxuBatoT eMKOCTb KOHTPOSIbHOrO pacTBopa B TepMocTaTe He MeHee 3 u.

lMoacoeauHAT K WTyLepy syerkn npotoyHor Tpyoky MNBX CT-18 Jewyrp.2,5%x1,0 OT
€MKOCTM KOHTPOSBHOro pacTeopa.

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

MpoBogaT mamepeHne Cna pacTBopa MO MHAMKATOPY M PUKCUPYHOT 3HAveHue

usm
Cn., , MKrigme,
¢ 6 6 i
[HOBPEMEHHO (PMKCUPYIOT BbIXOAHbIE TOKM Brioka npeobpasoBaTenbHOro 1, W
0-5
I,,,; . MA, Ha gnanasoHax oT 4 4o 20 MA 1 oT 0 40 5 MA COOTBETCTBEHHO.

N3mepeHuns nponsBoaaT Tpu pasa.
Ans aHanusatopa ucnonHennn MAPK-1002P, MAPK-1002P/1, MAPK-1002P/36 n

MAPK-1002P/1/36 [ononHUTENbHO NPOBOAAT aHanorMyHble U3MEPEHNS BTOPOro npuro-
TOBMEHHOrO KOHTPOSBHOIO pacTBopa xfiopuaa HaTpud, npeaBapuTesibHO YCTaHOBMB npe-
Aenbl AnanasoHa namepeHuit Cna N0 TOKOBOMY BbIXOAY:

HAYATIO - 1000 mkr/am3;

KOHEL], - 3000 mkr/am3.

MpoBOAAT aHanorn4yHble N3MePEHUst Al BTOPOro KaHana, ecriv B KOMMSIEKT aHa-
nmnsaTtopa BXOAAT ABe rugpornaHenu.
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A1.10.3.3 ObpaboTka pe3ynbLTaToB U3MEPEHNI

PaccunTbiBaloT NS kaxaoro U3MepeHusi OCHOBHYK abCOMIOTHYH MOrpeLlHOCTb
aHanusaTopa npu naMmepeHur Cna No MHAMKaTopy Ao, MKr/am3, no copmyne:

3M 68
Ag=Cy —(Cyl +Cy), (A1.11 1)
rge C]S\;’Z — MaccoBas KOHUEHTpaunAa MOHOB HaTpUA KOHTPOJIbHOIo pactBopa, MKF/,EI,MS;

6 o
CNa — N3MEepPEHHOE 3HaYeHNe MacCOBOW KOHLIEHTpauun (aKTMBHOCTU) MOHOB
HaTpuWs B BOJE OUYULLIEHHOW AN XMMUYECKOro aHanunsa, MKr/ams,

PesynbTaT onepaunm noBepkn CHUTaOT yOOBNETBOPUTENbHBIM, ECIN:
a) npy namepeHnn Cna pacTBopa C MacCOBOW KOHLEHTpauuen noHoB Hatpua 115,
437 vinn 900 mkr/ams:

— 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+0,12Cy) <A, £0,5+0,12Cy7;

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

—(0,03+0,12Cx,) £ Ay £0,03+0,12Cy7;

6) npu n3amepeHnn Cna pactTBopa C MaccoBOW KOHUEHTpaunen noHos Hatpusa 1380
unm 2600 wmkr/gm® gonsa aHanusatopa wucnonHeHuin MAPK-1002P, MAPK-1002P/36,
MAPK-1002P/1, MAPK-1002P/1/36

—03C" <A, <03CY"

4_2 3 -

PaccuntbiBaloT 3HayeHus CNa CNa , MKr/OM3, OAns M3MepeHHbIX 3HadYeHui
4-20 0-5
IGbl)C IGblx

— [ON4 BbIXOQHOro TOKa Ha AnanasoHe oT 4 go 20 MA no copmyne

duan
Ch0 (1420 _g). ENa o, (A1.2)
16
— AN4 BbIXOOHOro ToKa Ha ananasoHe oT 0 oo 5 MA no dgopmyne
o 05 Cauan
CVN Iebzx + CIF\t/[Zlq ’ (A1 3)

ouan < <
roe CNa — 3anporpaMMmMpoBaHHbIN Anana3oH naMmepeHuin Cna NO TOKOBOMY Bbi-
xony, MKr/omM3, onpenensieMblil Kak pasHoOCTb Mexay 3HadeHnsmu «KOHEL» n «HAYA-
JTO» 3anporpaMmupoBaHHOro guanasoHa namepeHnin Cna N0 TOKOBOMY BbIXOAY;
Hau o
Cyg - 3Hauenne «HAYATIO» 3anporpaMMUpOBaHHOMO AvanasoHa n3MepeHuil

CnNa MO TOKOBOMY BbIXo4y, MKr/ams.
PaccunTbiBaloT Ans BCEX 3HAYEHUI OCHOBHYH abCOMIOTHYH MOrPeLIHOCTb aHanu-
3aTopa npu namepeHun Cna No TOKOBOMY BbIXOAY Ao-5, 4-20, MKI/AMS, Mo chopmyne:
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Ay 5420 = Cz%;SA_zO —Cry- (A1.4)

PGSyJ'IbTaT onepaunn rnoBepKkn CHNTaKT yaoBNeTBOPUTESIbHbIM, €CITN:

a) npu namepeHun Cna pacTBopa C MacCoBOW KOHLeHTpauuen MoHoB HaTpusa 115,
437 vinn 900 mkr/ame:

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

-[(0,5 + 0,002 Ca"” Couan

) +0,12Cn01< Ags420 < (0,5 + 0,002 )+0,12CN.

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

~[(0,03 + 0,002 CY“"y 4+ 0,12C" 1 < Ay 545 < (0,03 + 0,002Co"y 4+ 0,12CA"

6) npu n3amepeHnn Cna pactBopa C MacCOBOWN KOHUEHTpauuen noHos Hatpus 1380
unu 2600 wmkr/gm® ona aHanusaTtopa wucnonHenuin MAPK-1002P, MAPK-1002P/36,
MAPK-1002P/1, MAPK-1002P/1/36

Cduan Cduan

-(0,002 +0,3Cn;) < Dy 5400 <0,002 +0,3Cy,

A1.10.4 OnpeaeneHne gonosiHUTENbHOW abCoNOTHOM NOrpeLLUHOCTN aHanuaartopa
npn mnamepeHnn CnNa, BbI3BAHHOW W3MEHEHWEM TeMMepaTypbl aHanuM3aMpyemonm cpenpbl
(morpelwHOCTb TeMNepaTypHON KoMMeHcauun aHanuaaTopa)

A1.10.4.1 NoaroTtoBKka K U3MepPEHUM

MogroTtoBka K n3amepeHnam aHanorndHa npmsegeHHon B n. A1.10.3.1.
MynbTnmeTtp APPA-305 He ncnonbaytor.

A1.10.4.2 lNpoBeneHne namepeHuin

3anuBatoT 1 AM® NPUrOTOBMNEHHOIO KOHTPOINBLHOMO pacTBopa Xropuaa HaTpus B Co-
cya 1 nomeLlatT eMKOCTb KOHTPOSTbHOrO pacTBopa B TepMocTar.

BkntovatoT TepMmocTaT 1 yctaHaenuearoT Temnepatypy (40,0 £ 0,5) °C.

BblaepxuBatoT eMKOCTb KOHTPOSIbHOrO pacTBopa B TEpMoOCcTaTe He MeHee 3 u.

MoacoeauHsAT K WTyuepy syenkn npotodHon Tpyoky MNBX CT-18 Tewyrp.2,5%x1,0 OT
€MKOCTM KOHTPOSNBbHOro pacTeopa.

Bkntovarot BAL B pexnme «PABOTA» 1 nponyckalT 4Yepes S4YenKky NpOTOYHYHO
KOHTPOSbHbIN pacTBOP xnopuaa HaTpus.

t
dukenpytoT yctaHosusleecs sHavenne C, , Mkr/ame,

M3mepeHus nponssoaaT Tpu pasa.

Ona aHanmnsatopa wucnonHeHnn MAPK-1002P, MAPK-1002P/36, MAPK-1002P/1,
MAPK-1002P/1/36 [oONONHMTENLHO MPOBOAAT aHaNOrMyHble M3MEPEeHUs Ansi BTOPOro
NPUroTOBIEHHOIO pacTBopa xropuaa HaTpuA.

MpoBoAAT aHanorn4yHbie n3MepeHnsa Ons BTOPOro kaHana, ecnn B KOMMMEeKT aHa-
nu3aTtopa BXo4AT ABe rmaponaHenu.
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A1.10.4.3 O6paboTka pe3ynbLTaToB U3MEPEHNI

PaccuntbiBaloT AOMNONHUTENbBHYO aOCOMOTHYIO MOrpeLwHoCTb NpU U3MEpPEHNn
Cna, A, MKr/aM3, no dpopmyne:

A, =Cy, —Cu", (A1.5)

t
rone C Ng — MoKasaHus aHanusaTtopa npv TemnepaType KOHTPOMbHOTO pacTBopa
40 °C, mkr/gm3;

usm
Na — NOKa3aHUA aHanu3atopa npu tTeMneparype TOoro e KOHTPOJIbHOro

pacTtBopa 25 °C, mkr/am3.

PesynbTaTt onepauum noBepku CHUTAIOT YAOBNETBOPUTESTbHBLIM, ECIIN:
a) npu namepeHmn Cna pacTBopa C MaccoBOW KOHLiEHTpaLmen NoHoB Hatpusa 115,
437 vinn 900 mkr/ams3:

— 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

—(L0+0,24C30) <A, <1,0+0,24Cy7

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

—(0,06+0,24Cy" ) <A, <0,06+0,24C3"

6) npu namepeHun Cna pacTBOpa C MacCoBOW KOHLEHTpauuen noHos Hatpusa 1380
unm 2600 wmkr/gm® ona ananusatopa wucnonHeHuin MAPK-1002P, MAPK-1002P/36,
MAPK-1002P/1, MAPK-1002P/1/36

—03CY <A, <03C".

A1.10.5 OnpegeneHne ocHOBHOM abCOMTHOW MOrpeLHOCTM aHanusaTopa npwu
n3MepeHnn TemnepaTypbl aHanM3npyemom cpeabl

A1.10.5.1 lNoaroToBKa K USMEPEHNAM

CobupatoT ycTaHOBKY B COOTBETCTBMM C pucyHkom A1.10.4.

[atumk TemnepaTtypbl aHanusaTtopa NoMeLaT B TEPMOCTAT XKULKOCTHbIN.

C nomoLublo TepMocTaTa 4OBOAAT TemMnepaTtypy Boabl 4o 3HadveHus (20,0 £ 1,0) °C
1 NOAOEPXKMBAOT €€ C OTKIOHEHMEM OT yCTaHoBMBLUErocs 3HavyeHus + 0,1 °C.
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K pasbemy PoseTtka
«OATYMK A» nnm «JATUMK B» [JPC10TB
Bnoka npeobpasoBaTenbHOro

K MUCTOYHUKY NMUTaAHNA I___|

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

Brok TepmocTtaTt
ycunuTens XNOKOCTHbIV

PucyHok A1.10.4

lMTpumedyaHue— CoeanHeHU1 N SNEMEHTLI rmgponaHenun, He BnudaroLlne Ha npose-
AeHune npoBepkKn, He NokKa3aHbl.

A1.10.5.2 lNpoBeaeHne namepeHni

duKCMpYIOT NoKa3aHWs aHanmnsaTopa no Temnepartype t, °C, 1 nokasaHusi TepMoMeTpa
NT-300 1, °C, npn Temnepatypax B Tepmoctate (20,0 + 1,0), (0 +0,5) n (40,0 £ 1,0) °C.

I1pume yaHue— [nd npoeepkn B Touke ¢ Temnepatypon (0,0 + 0,5) °C gonyckaeTtcsa
NCNonb30BaTb CTakaH C BOAOW, 3aMOSIHEHHbIN NbAOM, YCTAHOBIIEHHLIN HA MarHUTHYIO MeLarky.
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MpoBOASAT aHaNornyHble M3MepeHnst Anst BTOPOro kaHana, ecrnv B KOMMJEKT aHa-
nmM3aTopa BXoOAT ABe rmaponaHenu.

A1.10.5.3 ObpaboTka pe3ynbTaToB U3MEPEHUN

PesynbTaT onepaumn NOBEPKN CYUTAIOT YAOBNETBOPUTENbHBIM, ECNN ANSA KaXO0W
yCTaHOBINEHHOW TeMnepaTypbl BbINOMHAETCS YCroBME:

-03=<t-£=<0,3.

A1.11 OcbopmreHne pesynbTaToB MOBEPKU

A1.11.1 PesynbTaTbl NOBEPKM OCOPMAAIOT B BuAe MPOTOKOMa MNpOU3BOSIbLHON
dopMmbil.

A1.11.2 lNonoxuTernbHble pesynbTaTbl NOBEPKU YAOCTOBEPSIOT CBUOAETENBCTBOM O
noBepke 1 (Unn) 3anUCbio B NacrnopTe Ha aHanM3aTop M 3HAKOM NOBEPKM B COOTBETCTBUM
¢ Mpukazom MuHnpomTopra Poccum ot 02 nona 2015 r. Ne 1815. 3Hak noBepkn HaAHOCUT-
Csl Ha CBMOETENbCTBO O NOBEPKE U (MNn) nacnopT, U Ha 6nok npeobpasoBaTenbHbIN.

A1.11.3 Ecnn no pesynbtaTtaMm MNOBEPKU aHanu3atop MNpu3HaKT HENpUrogHbiM K
NPUMEHEHNI0, CBUAETENBLCTBO O MOBEPKE aHHYSIMPYIOT M BbINUCLIBAKOT U3BELLEHNE O He-
NPUrogHOCTN K NMPUMEHEHUIO B cooTBeTCcTBUK C lNpukasom MuHnpomTopra Poccum ot 02
nions 2015 r. Ne 1815.
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NMPUNOXEHUE B

(obsizameribHoe)

METOAUKA NPUTOTOBJIEHUA KOHTPOJIbHbIX PACTBOPOB

6.1 TlpuroToBrneHne pactBopa Xxnopuga HaTpuss C MacCOBOM KOHUEHTpauuen
MoHoB HaTpusa 2,3 r/am®

B3atb HaBecky 5,85 r xnopuaa HaTpus, npeaBapuUTerbHO BbICYLLIEHHOMO B TeYeHune 1-
2 4 npu Temnepatype 110 °C (BMecTo HaBeckn MOXeT ucnorb3oBatbesa dukcaHan 0,1H NaCl
OCHY MPTY 6-09-292-70). MomeCcTuTb HaBecKy B MepHYto Konby BMecTumocTbio 1000 cms.

Hanute B konby 500-700 cm® BoAbl OYMLLEHHOW ANA XMMUYECKOro aHanmsa no
OCT 34-70-953.2-88 (B manbHenwem oyunieHHasi Boga).

HobuTbCca NONHOro pacTBOPEHUSA CONU NepemMeLLlBaHneM COOEPXKUMOro KOnNbbI.

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

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

[oBecT o6bem pacTBopa OYULLEHHON BOOOW OO METKU, 3aKpbiTb NPOBKON U TLia-
TenbHO NepemeLlaThb.

MepennTb pacTBOp B CTEKMASIHHYKD WX MOMMITUNEHOBYIO (MONMNPOMUIEHOBYHO)
€MKOCTb C MSO0THO 3aKPbIBAOLLENCS KPbILLKOMW.

Cpok xpaHeHusa pacTtBopa — He bornee 6 mec.

6.2 T[lpurotoBneHne pacTBopa Xnopuaa HaTpUs C MacCOBOW KOHLEHTpauuen
noHoB HaTtpus 230 mr/ am3

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

[onuTte B KONby o4nLLIEHHYIO BOAY, HE AoNuBas 4O MeTKu 1-3 cMm.

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

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

MepennTb pacTBOp B CTEKMASHHYK WX MOMUITUNEHOBYIO (MONUMPOMUIEHOBYHO)
€MKOCTb C NIIOTHO 3aKPbIBaOLLENCSA KPbILLKOW.

Cpok xpaHeHusi pacTBopa — He bornee 6 mec.

6.3 [llpurotoBneHne pacTBopa Xxnopuaa HaTpuUss C MAaCCOBOW KOHLEHTpauumen
MOHOB HaTpusa 69 mr/am3

OTto6patb nunetkon 30 cm3 pactBopa NaCl ¢ mMaccoBoi KOHLiEHTpaLuen MOHOB
HaTpusa 2,3 r/am® 1 nepeHecTy ero B MepHyto konby BMecTumocTbio 1000 cm®.

[onuTtb B KONby OYnLLIEHHYIO BOAY, HE AONMBas 40 MeTKM 1-3 cMm.

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

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

lMepennTb pacTBOp B NOSIMITUIIEHOBYIO (NOSIMNPOMNUIIEHOBYIO) EMKOCTb C MIIOTHO
3aKpbIBaAOLENCS KPbILLKOW.

XpaHeHue pacTBopa B CTEKINAHHOW Tape HeJonyCTUMO.

Cpok xpaHeHus pacTtBopa — He bonee 1 mec.
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6.4 T[lpurotoBneHne pacTtBopa Xnopuaa HaTpuUss C MaCCOBOW KOHUeHTpauuen
noHoB HaTpusa 13,8 mr/gm3

Otob6patb nuneTtkon 6 cm® pacteopa NaCl ¢ mMaccoBoi KOHLUEHTpauuen MOHOB
HaTpusa 2,3 r/am3 1 nepeHecTn ero B MepHyto konby BMecTumocTbio 1000 cm3.

[onuTb B KONBY OYULLIEHHYIO BOAY, HE AONMBasA A0 METKU 1-3 CM.

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

[oBecTn 06beM pacTBopa OYULLEHHON BOOOW OO METKM, 3aKpbiTb NPOBKOM 1 Tuia-
TenbHO NepemeLlaThb.

Mepenntb pacTBOpP B CTEKMNAHHYIO WM MOMAMITUINIEHOBYIO (NONUNPOMNUIIEHOBYIO)
€MKOCTb C MAOTHO 3aKpbIBalOLLENCS KPbILLKOW.

Cpok xpaHeHus pacTtBopa — He bonee 1 mec.

6.5 [purotoBneHne pacTtBopa xfopuga HaTpusi C MacCOBOW KOHLEHTpauuen
MOHOB HaTpusa 2,3 mr/am®

OTto6patb nunetkon 10 cm3 pactBopa NaCl ¢ mMaccoBoi KOHLIeHTpauuein MOHOB
HaTpua 230 Mr/ Am3 1 NnepeHecTn ero B MepHyto Konby BmectumocTbio 1000 cmB.

[onuTb B KONOy O4YMLLIEHHYIO BOAY, HE AonNuBas A0 MeTKn 1-3 cMm.

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

[loBecTn oObemM pacTBopa OYMLLEHHOM BOAOW OO METKM, 3aKpbITb NPpobKOM M Twa-
TernbHO NepemeLlaThb.

Mepenntb pacTBOop B NOMMITUIEHOBYO (NONMNPONUIIEHOBYID) EMKOCTb C MAOTHO
3aKpbIBaAOLENCS KPbILLKOMN.

XpaHeHune pacTBopa B CTEKINSAHHOM Tape HegonyCcTUMO.

Cpok xpaHeHus pacTteopa — He bonee 1 mec.

6.6 [MpuroToBneHve pactBopa Xxropuga HaTpuUss C MacCCOBOW KOHLEHTpauuen
MOHOB HaTpusa 2600 mkr/am3

Oto6patk nunetkon 11,3 cm® pactBopa NaCl ¢ MaccoBoi KOHLIEHTpaLmen NOHOB
HaTpusa 230 Mr/am® 1 NnepeHecTn ero B MepHyto konby BMectumocTbio 1000 cvd.

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

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

[oBecTn 06beM pacTBopa OYULLLEHHON BOAOW OO METKM, 3aKpbiTb Npobkon u Tua-
TenbHO NepemeLlaThb.

Mepenntb pacTtBop B NOSIMITUIEHOBYIO (NOSIMNPONUIIEHOBYID) EMKOCTb C MIOTHO
3aKpbIBalOLLENCSH KPbILLKOW.

XpaHeHne pacTBopa B CTEKNAHHOM Tape HeonyCTUMO.

Cpok xpaHeHus pacTteBopa — He 6onee 1 mec.

6.7 [puroToBneHve pactBopa Xxropuga HaTpus C MacCOBOW KOHLEHTpauuen
noHoB HaTpus 1380 mkr/am?3

OTtobpaTb nunetkon 6 cm?® pactBopa NaCl ¢ maccoBoi KOHLEeHTpauuen MOHOB
HaTpusa 230 Mr/am3 1 NepeHecTn ero B MepHyto konby BMecTumocTbio 1000 cmd.

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

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

[oBecTn 06bem pacTBopa OYULLEHHOW BOOOW OO0 METKW, 3aKpbiTb Npobkom un Tuia-
TenbHO NepemeLlaThb.
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lMepennTb pacTBOp B NOMUITUMEHOBYIO (NOMUNPOMNUIEHOBY) €MKOCTb C MIIOTHO
3aKpblBaOLENCA KPbILLKOW.

XpaHeHne pacTBopa B CTEKNAHHOM Tape HeaonyCTUMO.

Cpok xpaHeHus pacTtBopa — He 6onee 1 mec.

6.8 T[lpurotoBneHne pacTBopa Xnopuaa HaTpUs C MacCOBOW KOHLEHTpauuen
noHoB HaTpusa 1150 mkr/am?®

OTtobpatb nuneTkonn 5 cm® pacteBopa NaCl ¢ mMaccoBoi KOHLUEHTpauuen MOHOB
HaTpusa 230 Mr/ AM3 1 NepeHecTn ero B MepHyto Kondy BMecTuMocTbio 1000 cmS.

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

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

[oBecT o6beM pacTBopa OYULLLEHHON BOAOW OO METKM, 3aKpbiTb NPobKon u Tuia-
TenbHO nepemellaTb.

lMepennTb pacTBOp B NOMUITUMEHOBYIO (NOMUNPOMNUIIEHOBY) €MKOCTb C MIIOTHO
3aKpblBaOLWENCA KPbILLKOWN.

XpaHeHne pacTBopa B CTEKNAHHOW Tape HeaonyCTUMO.

Cpok xpaHeHusa pacTtBopa — He bonee 1 mec.

6.9 [TllpurotoBneHne pactBopa xfopuga HaTpus C MacCOBOW KOHLEHTpaumen
noHoB Hatpus 900 mkr/gm3

Oto6patk nunetkon 391,3 cm® pacteopa NaCl ¢ maccoBoi KOHLEHTpaLuen NoHOB
HaTpusa 2,3 Mr/ Am3 1 NepeHecTn ero B MepHyto Konby BMecTuMocTbio 1000 cmS.

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

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

[oBecTn 06bem pacTBopa OYULLEHHON BOAOW OO METKM, 3aKpbiTb NpobKon u Tuwia-
TenbHO NepemeLLaThb.

[MepenuTb pacTBOp B NOMMITUNEHOBYIO (MONUNPOMNUIIEHOBYD) EMKOCTb C MIIOTHO
3aKpbIBaOLWENCA KPbILLKOWN.

XpaHeHne pacTBopa B CTEKINAHHOM Tape He4oMnyCTUMO.

Cpok xpaHeHusa pacTtBopa — He bonee 1 mec.

6.10 TllpuroTtoBneHne pactBopa xfopuga HaTpuss C MacCOBOW KOHLEHTpaumen
noHoB HaTpusa 690 mkr/am3

Otobpatb nunetkon 3 cm® pactBopa NaCl ¢ mMaccoBoW KOHLEHTpauuein MOHOB
HaTpusa 230 Mr/ AM3 1 NepeHecTn ero B MepHyto Konty BMecTuMocTbio 1000 cmB.

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

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

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

MepenuTb pacTBOp B NOMUITUIEHOBYHO (NMOSIMMNPONUIEHOBYH) €MKOCTb C MIIOTHO
3aKpblBaOLENCH KPbILLKOW.

XpaHeHne pacTBopa B CTEKIISIHHOW Tape HeaonyCTUMO.

Cpok xpaHeHust pacTBopa — He 6onee 1 mec.
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6.11 [lpuroTtoBneHne pacteopa xfopuga HaTpua C MacCOBOW KOHLEHTpauuen
NoHoB HaTpus 437 mkr/am3

MpurotoBneHne pactBopa TpebyeT BbICOKOW akKypaTHOCTW. [1pn npuroToBneHum
[OSMKHA MCMNOMNb30BaTbCH TOMbKO MNONMAaTUINEHOBAs (nonvnponuneHosas) nocyaa. Mckrto-
YeHne COoCTaBnseT TOMbKO MMMeTKa, OHa MOXeT ObITb CTeknsiHHOW. Bca npumeHaemas
MepHasa nocyaa [OMmkHa ObiTh TWAaTenbHO OTMbITa OYULIEHHOW BOAoW. He gonyckaetca
NMPUKOCHOBEHNE PyKaMm K YacTsM NOCyAbl, KOTOPblE KOHTAKTUPYIOT C NPUroTaBnMBaemMbiM
pacTBOPOM.

Oto6patb nunetkonn 190 cm® pacteopa NaCl ¢ maccoBoi KOHLEHTpaLuuein NOHOB
HaTpusa 2,3 mr/ame 1 nepeHecTn ero B MepHyto konby BmectumocTbio 1000 cvd.

[onuTb B KONBY OYULLIEHHYIO BOAY, HE AONMBas A0 METKU 1-3 CM.

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

[oBecTn 06beM pacTBopa OYULLLEHHON BOOOW OO METKU, 3aKpbiTb NPo6GKon 1 Twa-
TenbHO NepemeLlaThb.

Mepenntb pacTtBop B MOSM3ITUNEHOBYIO (MONMNPONUIIEHOBYIO) EMKOCTb C MAOTHO
3aKpbIBalOLLENCSH KPbILLKOW.

XpaHeHune pacTBopa B CTEKNAHHOM Tape HeaonyCTUMO.

PacTBop XxpaHeHWUto He NOANEXUT.

6.12 [lpuroTtoBneHne pactBopa xfopuga HaTpua C MacCOBOW KOHLEHTpauuen
NOHOB HaTpus 345 mkr/am3

MpurotoBneHne pactBopa TpebyeT BbICOKOW akKkypaTHOCTW. [pu npuroToBneHum
AOJKHA MCNONb30BaTbCA TOMBbKO NONUaTUNEHoBas (nonvnponuneHosas) nocyaa. Mcknio-
YeHMe cocCTaBnsAeT TONMbKO MUMeTKa, OHa MOXeT ObiTb CTeknsiHHOW. Bcs npumeHsiemas
MepHas nocyaa AoSmkHa ObiTb TWaTenbHO OTMbITa OYULLEHHOW Bogown. He gonyckaeTcs
NMPUKOCHOBEHNE PyKaMm K YacTaM NOCYAbl, KOTOPblE KOHTAKTUPYIOT C NPUroTaBnMBaeMbIiM
pacTBOPOM.

OTto6paTb nuneTkon 150 cm® pactBopa NaCl ¢ maccoBoi KOHLEHTpauueni NOHOB
HaTpusa 2,3 mr/ame 1 nepeHecTn ero B MepHyto konby BmectumocTsio 1000 cvd.

[onuTb B KONOY O4YnLLIEHHYIO BOAY, HE Aonueas 40 MeTkn 1-3 cMm.

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

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

PacTtBoOp XpaHEeHUIo HE NOASIEXNT.

6.13 T[lpurotoBneHne pacTBopa Xnopuaa HaTpusi C MacCOBOMW KOHLUEHTpauuen
noHos HaTpusa 230 mkr/am3

MpuroToBneHne pacteopa TpebyeT BbLICOKOW akkypaTHOCTU. [Mpyn NpuroToBneHuu
AOMKHA MCNOMb30BaThCs TONbKO MNONMATUINEHOBAas (nonvnponuneHoBasi) nocyaa. Mcknto-
YeHne COCTaBMnseT TOMbKO MMNEeTKa, OHAa MOXeT ObITb CTeknsiHHOW. Bca npumeHsiemas
MepHas nocyaa [ofmkHa ObiTb TWwaTenbHO OTMbITa OYULLIEHHOW Boaow. He gonyckaeTtcs
NMPUKOCHOBEHWE PyKaMm K YacTsM NOCyAbl, KOTOPblE KOHTAKTUPYIOT C NPUroTaBnMBaeMbiM
pacTBOPOM.

Oto6patb nunetkot 100 cm® pacteopa NaCl ¢ maccoBoi KOHLeHTpaLmein NOHOB
HaTpusa 2,3 mr/am® 1 nepeHecTn ero B MepHyto konby BmectumocTbio 1000 cms.

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

TepmocTtaTtupoBaTb Konby npu Temnepatype (20 £ 1) °C He meHee 0,5 u.
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[oBecT 06bem pacTBopa OYULLEHHON BOOOW OO METKU, 3aKpbiTb NPOBKON 1 Tuia-
TenbHO nepemMeLuaTb.
PacTBoOp XpaHeHuto He NOANEXNT.

6.14 T[lpurotoBneHne pacTBopa xfopuaa HaTpusi C MaccOBOM KOHUEHTpauuen
noHoB HaTpusa 115 mkr/gm3

MpurotoBneHne pacTtBopa TpebyeT BbICOKOW akKkypaTHOCTW. [lpu npuroToBneHun
AOIMKHA MCorb30BaTbCH TONBbKO MONMaTUEHoBasa (nonunponuneHosad) nocyaa. cknroye-
H/ME COCTaBNAET TOMbKO NUMeTka, OHa MOXeT BbITb CTEKNSAHHON. Beca npumeHsiemas mepHas
nocyaa AormkHa ObITb TLATENbHO OTMbITa OYMLLEHHON BOAON. He gonyckaeTcsa npukocHoBe-
HMe pyKaMu K 4YacTsiM Nocyapl, KOTOPble KOHTaKTUPYHOT C MPUroTaBnMBaeMbiM PacTBOPOM.

Otobpatb nunetkon 50 cm® pactBopa NaCl ¢ maccoBoi KOHLEHTpauuen MOHOB
HaTpusa 2,3 mr/am® 1 nepeHecTn ero B MepHyto konby BmectumocTbio 1000 cmd.

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

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

[oBectn o6beM pacTBopa OYULLEHHON BOAOW OO METKM, 3aKpbiTb NpobKon n Tuwia-
TenbHO NepemeLlaThb.

PacTtBop xpaHeHWo He NOANEXUT.

6.15 T[lpurotoBneHne pacTtBopa xfiopuvaa HaTpusi C MacCOBOM KOHUEHTpaumen
NOHOB HaTpusA 46 Mkr/am3

MpurotoBneHne pacrteopa TpebyeT BbICOKOM akKypaTHOCTU. [Mpu MpurotoBneHumn
AOJIMKHA MCMNONb30BaTbCA TONbKO NONMATUNEHoOBas (nonunponuneHosas) nocyaa. Ncknio-
YeHne cocTaBnsieT TOSMbKO MuMeTka, oHa MOXeT ObITb CTeknsaHHOW. Bcs npumeHsemas
MepHasa nocyaa AOfKHA ObiTb TLATEeNbHO OTMbITa OYMULLEHHOW BoAoW. He gonyckaeTtca
NMPUKOCHOBEHME pyKaMm K YacTsM Nocyabl, KOTOPble KOHTAKTUPYIOT C NPUroTaBnMBaeMbiM
pacTBOPOM.

Oto6patb nunetkon 20 cm® pacteopa NaCl ¢ maccoBoi KOHLEHTpauuen MOHOB
HaTpusa 2,3 mr/am® 1 nepeHecTn ero B MepHyt konby BmectumocTbio 1000 cvd.

[onuTtb B KONby OYnLLIEHHYIO BOAY, HE AONMBas 4O MeTKn 1-3 cMm.

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

6.16 T[lpurotoBneHne pacTBopa xflopuaa HaTpusi C MacCOBOMW KOHUEHTpauuen
MNOHOB HaTpusa 23 MKr/am3

MpurotoBneHue pacrteBopa TpebyeT BbICOKOM akKypaTHOCTU. [lpu mMpurotoBneHun
AOJIMKHA MCMNONb30BaTbCA TONbKO NONMATUNEHoBas (nonunponuneHosas) nocyaa. Ucknio-
YeHne COoCTaBnsieT TOMbKO MuneTka, OHa MOXeT ObiTb CTeknsaHHOW. Bcs npumeHsemas
MepHas nocyda AOfkHa ObiTb TWaTerlbHO OTMbITa OYMLLEHHOW Bodown. He gonyckaeTtcsa
NMPUKOCHOBEHME pPyKaMm K YacTsM NocyAbl, KOTOPbIE KOHTAKTUPYIOT C NPUroTaBnMBaeMbiM
pacTBOPOM.

Oto6patb nunetkon 10 cm® pacteopa NaCl ¢ maccoBoi KOHLEHTpauuen MOHOB
HaTpusa 2,3 mr/am® 1 nepeHecTn ero B MepHyto Konby BmectumocTtbio 1000 cmd.

HonuTb B KONGY OYULLIEHHYIO BOAY, HE JONMBas A0 METKU 1-3 CM.

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

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

PacTtBop xpaHeHuio He NOLNEXNT.
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6.17 [lpuroTtoBneHne pactBopa xfopuga HaTpua C MacCOBOW KOHLEHTpauuen
NOHOB HaTpusa 9,2 mkr/am3

MpurotoBneHne pactBopa TpebyeT BbICOKOW akKypaTHOCTW. [1pn npuroToBneHum
AO0JDKHA MCNONb30BaTbCA TOMBbKO NONUaTUNEHoBas (nonvnponuneHosas) nocyaa. Mcknio-
YeHne COCTaBnsieT TOMbKO MMMNeTKa, OHa MOXeT ObITb CTeKnsiHHOW. Bca npumeHsiemas
MepHasi nocyaa AoShKHa ObiTb TWaTenbHO OTMbITa O4YMLLIEHHOW BoLoOW. He aonyckaetcs
NPUKOCHOBEHME PYKaMW K YacTAM NOCyabl, KOTOPblIE KOHTAKTUPYHOT C NPUroTaBfiMBaeMbIiM
pacTBOPOM.

Oto6patb nuneTtkonn 4 cm® pacteopa NaCl ¢ mMaccoBoi KOHLUEHTpauuen MOHOB
HaTpusa 2,3 Mr/ame 1 nepeHecTn ero B MepHyto konby BMecTumocTbio 1000 cmS.

[onuTb B KONBY OYULLIEHHYIO BOAY, HE AONMBasA A0 METKU 1-3 CM.

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

[oBecTn 06beM pacTBopa OYULLLEHHON BOOOW OO METKM, 3aKpbiTb NPOBGKOM 1 Tuia-
TenbHO nepemeLllaTb.

PacTBoOp XpaHeHUIo He NOASIEXNT.

5.18 T[lpurotoBneHne pacTBopa Xxnopuga HaTpusi C MacCOBOMW KOHLUEHTpauuen
MOHOB HaTpusa 2,3 Mkr/am3

MpuroToBneHne pacteopa TpebyeT BLICOKOM akkypaTHOCTW. [Mpu nNpuroToBreHun
A0JDKHA MCNONb30BaThCA TOMBKO NONUaTUNeHoBas (nonunponuneHosada) nocyaa. Mcknio-
YeHWe COoCTaBnseT TOSMbKO MUMeTKa, OHa MOXeT ObITb CTeknsHHOW. Bca npumeHaemas
MepHas nocyaa AoShKHa ObiTb TWaTenbHO OTMbITa OYMLLIEHHOW BogoW. He gonyckaetcs
NPUKOCHOBEHWE PyKaMm K YacTsM Nocyabl, KOTOPble KOHTaKTUPYIOT C NPUroTaBnMBaeMbiM
pacTBOPOM.

OTto6patb nuneTtkon 1 cm® pactBopa NaCl ¢ maccoBoi KOHLEHTpauuen MOHOB
HaTpusa 2,3 Mr/am® 1 nepeHecTn ero B MepHyto konby BMecTumocTbio 1000 cmd.

[onuTb B KONOY O4YMLLIEHHYIO BOAY, HE AoNMBas 40 METKU 1-3 cMm.

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

[loBecTn oObemM pacTBopa OYMLLEHHOM BOAOW OO METKM, 3aKpbITb NpobKoM 1 Twa-
TenbHO NepemeLlaThb.

PactBop XxpaHeHuo He NOASEXNT.

I1pumedyaHue - lNpnBeaeHHas meToamMKa BbINONIHEHA B COOTBETCTBUN C NPUNOXKEHU-
eM B «[lpurotoBneHne npoBepoYHbLIX PacTBOPOB» AOKYMEHTa «JreKTpodbl MOHOCENEKTUBHbIE
«3JINC-212Na». MeToaunka nosepku NPBA.418422.012-03MI1».
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NPUNOXEHWUE B

(obsizameribHoe)

NMPOTOKON OEMEHA C BHELLIHUM YCTPONCTBOM

Mo UMOPOBOMY MHTEP®ENCY

B.1 TUMMbl JAHHBIX N ®OPMATbI X NMPEOCTABINEHNA

Tabnuya B.1
O603HayeHue MpumeyaHus
b.N N-HbIR BGUT.
OpHobutoBas 6ynesa nepeMeHHas:
bool 0 — FALSE;
1 - TRUE.
bit8/16/24/32/N Habop 61ToBbIX hnaxkoB unu nonen pasmepom 8/16/24/32 / N 6uT.
uint8/16/32/N BessHakoBoe uenoe gnvHon 1/2/4 6anta / N 6ur.
int8/16/32/N 3HakoBoe uernoe gnuHon 1/2/4 6awnta / N 6uT.
float32 Yuncno ¢ nnaeatoLen TOYKOM OAMHApPHON TOYHOCTU pa3mepom 4 Ganta
(IEEE 754-2008).
floate4 Yuncno ¢ nnaeatoLen TOYKOM ABOMHON TOYHOCTU pa3mepom 8 bant
(IEEE 754-2008).
.. [N] Maccus u3 N ogHOTUMHBLIX 3NIEMEHTOB.
ASClIz TekcToBas cTpoka C TEPMUHMNPYIOLNM HyrneBbiM 6anTom.

B.2 MPOTOKOI/1 OBMEHA «B30OP-4»

B.2.1. ®dusnyecknn nHtepcpenc: RS-485.
B.2.1.1. Oonyctumeble HacTporikn COM/UART-NopToB NpuBEAEHbI HIKE.

Tabnuuya B.2

,D,OﬂyCTI/IMbIe CKOpPOCTHU obmeHa

1200, 2400, 4800, 9600, 9200, 38400, 57600, 115200 6uT/c

CrapTtoBbIx 6ut

1

BbuT gaHHbIX

8

CTonoBblx 61T

1vnm 2

KOHTpOJ'Ib YEeTHOCTHU

HEeT, YeTHOCTb, HEYETHOCTb

Cnocob6 nepegaum

mnagwunm 6utom Bnepef (LSB first)

B.2.2. O6GMeH gaHHbIMKU NPOM3BOAUTCS B pEXMME 3anpoc-oTBET. 3anpoc Bcerga NponsBogmTcs Ma-

CTEePOM LLUUHbI.

B.2.3. Kagpbl obmeHa Bcerga umetot gnvHy 9 6ant. OnmucaHme chopmaTta kagpa U HasHayeHue no-
new kagpa npuBeAeHbl B ABYX HWXKECNeayLwmx Tadbnuuax.

Tabnuuya B.3
MopsigkoBbIN HOMep banTa B Kagpe
1 2 3 4 5 6 7 8 9
Head NetAddr ChNum Option DO D1 D2 D3 CS
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Tabnuya B.4
Mone Ha3HayeHue MpumeyaHus.
Head lMpeambyna Bcerga 255.
NetAddr CeTteBoW agpec ] 0...255
(appec dumsmnyeckoro ycTtponcTea)
Homep kaHana 0 — bnok NMpeobpa3soBaTenbHbIN;
ChNum (agpec nornyeckoro ycTpomncTea, 1 —NMnaTa Ycunutens, kaHan «Ay»;
KOTOpoe sBnsieTcs ogHUmM n3 6nokos | 2 — lNnata Ycunutens, kaHan «By».
PU3NYECKOro yCTpomncTea)
OpCode Option.0...6 Koa onepaumm.
(Mnadwue cemb 3HaveHne nognons OpCode coaepxuT ykazaHue
6um nonss Option) KaK Ha Tun onepauuu (YTeHue/3anuchb), Tak 1 Ha
] LeneBylo NepeMeHHyto, 3HayeHne KoTopor
Option cnegyeT npouynTaTh MK 3anucaTb.
DIR Option.7 But HanpasneHus:
(cmapwul 6um 0 — 3anpoc;
nons Option) 1 —oTBerT.
DO ...D3 [aHHble
CS KoHTponbHasi cymma CM.Hmxe.

B.2.4. KoHTponbHasa cymma CS paccumTbiBaeTcsa no popmyne:

CS={Head+NetAddr+ChNum+OpCode+DO+D1+D2+D_3+1} AND OxO0FF, (1)r

ne Ha,D,‘-IépKI/IBaHI/Ie O3Ha4aeT nHBepcuto.

B.2.5. MNpumep obmMeHa gaHHbIMU;

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

0xFF — npeambyna

0x01 — agpec ycTpowncTea

0x00 — Homep KaHana

0x02 — kof onepauumu: YTeHne peructpa Type
0x00 — 4 6anTa pgaHHbIX D3 ... DO

0xF7 — KoHTponbHas cymma

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

0xFF — npeambyna

0x01 — agpec ycTpowncTea

0x00 — Homep kaHana

0x82 — kop onepauumn oTBeTa: peructp Type
0x05 — DO 6anT 3Ha4yeHusa pernctpa Type
0x00 — D1 6ainT 3Ha4yeHus peructpa Type
0x00 — D2 6aiT 3HadyeHus peructpa Type;
0x00 — D3 6anT 3Ha4eHusa peructpa Type
0x72 - KOHTpOMbHas cymma

B.2.6. BHumaHue! Bo Bcex HpkecneayloLmnx onnucaHnsax permcTpoBbIX Moaenen nogpasyMmeBaeTcs
MCMNOMb30BaHNE CreayLUX 3HAYEHUI MOSEN «MO YMONYaHUIO»:
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Tabnuya B.5
Ne 6ainTa
Mone 3HayeHue «No yMonyaHuIo»
B Kagpe
1 Head 255
> NetAddr CeteBon agpec npubopa, ycTaHaBNMBaEeTCA BPYYHYO NpU KOHUrypauum
npubopa Ha MecTe aKkcnnyaTauumn.
3 ChNum Homep kaHana, ngeHTMdnumMpyeT normdecknin moayns npubopa, cogepxa-
LM LEeNneByo NEpEMEHHYIO.
Onsa onepaumn « M TEHWE» aTn 6anTtbl cogepxar:
5.8 DO...D3 - B Kagpe ¢ 3anpocoMm - Bcerga 0;
- B Kagpe C OTBETOM - 3HA4YeHMe LenieBoro perncTpa.
9 CS KoHTponbHbIN KOoA, BbluMcnseTcs no gopmyne 1.
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B.3.1. CtpykTypa obmeHa cooTtBeTcTBYyeT AokymeHTy «MODBUS APPLICATION PROTOCOL
SPECIFICATION V1.1b3» ot 26.04.2012, BbiNyweHHOMY HeKoMMep4yeckon opraHmsaumen “"Modbus
Organization, Inc.", Massachusetts, USA (cm.http://www.modbus.org).

B.3.2. PeannsoBaHHasi pasHoOBMAHOCTb npoTtokona: MODBUS RTU (6aiTbl nakeToB nepegaroTcs
«KaK ecTb» 6e3 JOMNONHUTENbHON KOAMPOBKH).

B.3.3. ®unsnueckun nHrepdenc: RS-485. Nonyctumble HacTponkn COM/UART-nopToB npuBeaeHbI

HUXeE.

Tabnuua B.12

Honyctumeble ckopoctu obmeHa | 1200, 2400, 4800, 9600,

19200,38400,57600, 115200 6uT/Cc

CrapToBbIx 6uT 1

BuT gaHHbIX 8

CTtonoBbIx 6uT 1umnm 2

KoHTponb YeTHOCTH HeT, YETHOCTb, HEYETHOCTb

Cnocob nepegauu Mnagwum 6utom Bnepes (LSB first)

B.3.4. O6MeH gaHHbIMM NPOU3BOANTCS B peXxnMe 3anpoc-0TBeT. 3anpoc Bcerga npov3BoanTcsa ma-
CTEPOM LLMHbI.

MpumeyvaHus

1 Bce eguHyubl JaHHbLIX pacnonaralwTcs B NaMsATU HayMHas C YCrOBHOMO HyneBOro agpeca no
cxewme littlte-endian ¢ ncnonssoBaHuem 6aniToBoNn agpecauumu.

2 Mnagwwun 6ant eanHWLbI AaHHbIX BCerga pacnonaraetca no YETHOMY agpecy.

3 Ha Ty xe camyo obnacTtb namsTM «HaknagpiBaeTcsi» agpecHoe npoctpaHcTBo ModBus «peru-
CTpoB» pasmepoM 2 bawnta kaxabli. [pn aTom ecnu agpec «peructpa» paBeH 1, TO 3TO COOTBETCTBYET
OanToBOoMy agpecy 2 1 T.A.

4 Hewncnonb3yemble cTaplive 6anTbl eAnHULBI AaHHbIX Bcerga pasHbi O.

B.3.5. «kMAPK-1002» un «MAPK-1002T». PETMCTPOBbBIE MOAEJIN, TPOTOKONl OBMEHA
«MODBUS RTU»
B.3.5.1. NapameTpbl npnbopa, «perncrpoBas» agpecauus.
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