AHAJIUTUMECKOE NPUBOPOCTPOEHUE

B30P

AN 3KONOrnn U TENNOIHEPTETUKN

AHAJIN3ATOP
HATPUA
MAPK-1002

Pykoeodcmeo no 3Kcryiyamauuu

BP49.00.000P3

© HL

r. HmxHun Hosropop 2021 r.



2

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

[Mpy BO3HUKHOBEHUWN NtOBLIX 3aTPyAHEHUN Npn paboTe ¢ nsgennem ob-
palanTecb K HaM NMMCbMEHHO MUK NO TenedoHy.

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

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

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

http: Www.vzornn.ru

Cuctema MeHegKMeHTa KadecTBa npeanpusatmsa ceptudmumpoBaHa Ha
cooTtBeTcTBUE TpebosaHnam FOCT P CO 9001-2015.

B uspenun A0onyckarTCA He3Ha4vuTellbHble KOHCTPYKTUBHbIE U3MEHE-
HUA, HE OTPaXeHHble B HAacToAWweM OOKYMEeHTE U He BITUAKLWLNE Ha TEXHNYE-
CKMe XapakTepuUCTukn U npaswuina aKkcrsyatauunn.
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1 BHUMAHUE: AHann3aTop oTrpagyMpoBaH U rotoB
K padoTe!

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

2 BHWMAHUE: HE XPAHUTb HATPUEBDIE 3JIEK-
TPO[Obl B « CYXOM» BULE, TaKk Kak 3neKkTpoAbl MNOJIHO-
CTbIO TEPAIOT CBOU XapaKTepPUCTUKU NMPU UX BbiCcyLUMBa-
Huu!
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PykoBoacTBO No akcnnyataunm npegHasHavyeHo ans n3yvyeHust TEXHUYECKUX Xxapak-
TepucTuk aHanuaatopa Hatpusa MAPK-1002 (ganee — aHanua3aTop) 1 NpaBun ero aKcnya-
Tauumu.

AHanusatop CcoOTBETCTBYeT TpeboBaHMsIM TexHuyeckux ycnosun TY 4215-028-
39232169-2010, koMrifiekTa KOHCTpYKTOopckon aokymeHTaumm BP49.00.000 u TOCT 27987-88
«AHanusaTopsbl Xngkoctn noteHumomeTpuyeckme Cll».

1 BHUMAHMUE: KoHcTpyKuum 3neKkTpoaoB, 6rnoka npeobpa3oBaTesibHOro u
ruaponaHenu cogepxat crekno. Ux HEOBXOAMUMMO OBEPEIATb OT YAAPOB!

2 BHUMAHUE: B nspenun ucnonb3yetcs nneHo4vyHas knasuartypa. U3BBEIr'ATb
HAXATUA KHOMOK OCTPbIMU NPEOMETAMU!

1 ONMUCAHUE U PABOTA

1.1 Ha3HayeHue u3denus

1.1.1 HanmeHoBaHue 1 0bo3HavYeHne n3genus

O603HayeHe aHanm3aTopa COCTOUT U3 0003HaYEeHNs1 UCMONMHEHNS aHanu3aTopa 1
o6o3HauveHus TY. O6o3Ha4YeHNe UCMNONHEHUS aHanmM3aTopa:
MAPK-1002 X [/ X [ X

HanmeHoBaHne aHanusartopa

McnonHeHne aHanusaTtopa no gnanasoHy UaMepeHumn
MaCCOBOW KOHLeHTpauun (akTMBHOCTUN) MOHOB HaTpus (Cna):
o1 0,7 go 1000 mkr/am3 (6e3 3Haka);

o1 0,7 go 3000 mkr/am® — «P».

WcnonHeHne aHanmnsatopa no cnocoby MoHTaxa
©noka npeobpasoBaTenbHOro:

LwmToBon (6e3 3Haka);

HaCTEHHbIN — «1».

NcnonHeHne aHanusatopa no HOMUHANbHOMY HaMNPsHKEHWUIO
nuTarLWEen CeTn NnepeMeHHOro Toka 6roka npeobpasoBaTenbHOro:
220 (6e3 3Haka);

36 B — «36».




Mpumep 0603HaYeHNs aHanuaaTopa:

AHanunsatop ¢ 6nokom npeobpasoBaTenbHbIM LNTOBOIO UCMOMHEHNS C Ananaso-
HOM n3amepeHuin Cna oT 0,7 oo 1000 mkr/gm® n HanpsikeHneM nuTaHus 6rnoka npeobpaso-
BaTenbHoro 220 B:

AHanuzamop Hampusi MAPK-1002 TY 4215-028-39232169-2010.

AHanusatop ¢ 6rnokom npeobpasoBaTenbHbIM LMTOBOrO UCMOMHEHNA C Ananaso-
HOM M3mMepeHuin Cna oT 0,7 ao 3000 mkr/aM® 1 HanpskeHnem nNuTaHnua Groka npeobpaso-
BaTenbHoro 36 B:

AHanusamop Hampusi MAPK-1002P/36 TY 4215-028-39232169-2010.

1.1.2 AHanusaTop npegHasHayeH Ans usMepeHuit MacCcoBOM KOHLIEHTPaLUWUN (aKTuB-
HOCTM) MOHOB HaTpus 1 Temnepatypbl (°C) BOAHbIX pacTBOPOB.

1.1.3 O6bnacTtb NnpMMeHeHUst — Ha OO bEKTax TEMNSTIOBOW SHEPTETUKM.

1.1.4 Tun nameputensHoro npeobpasosatens (B ganbHenwem npeobpasoBaTernb):

— paboTaroLwmin ¢ HyBCTBUTENBbHbLIM 3fIEMEHTOM A1 U3MEPEHNIN aKTUBHOCTM MOHOB
HaTpus (pNa);

— CranbBaHMYECKUM pasgerneHmeM Bxoda W BbIXOAa;

— C YCTPOMCTBOM MHOUKaUWUWU;

— C ABYMS KaHanamu UsmepeHumn;

— B Buae O6nokoB Ans WMTOBOro NMMOO HACTEHHOro MOHTaxa M 6rioka ycunutens,
yCTaHaBNMBaeMOro Ha WwuTe rugponaHenu;

— C npeobpasoBaHMEM pe3ynbTaToB U3MEPEHU B YHUPULMPOBAHHBIA SNeKTpu4e-
CKMUIA BbIXOLQHOW CUrHam MOCTOSAHHOIO TOKa M obmeHoM uHdopmauuen no mHtepdency
RS-485.

1.1.5 Tvin 4yBCTBUTENBHOIO 3N1IEMEHTa — MPOTOYHBbIN.

1.1.6 Tunbl NpyMeHsieMbIX 3NeKTPoa0B nNpueeaeHbl B Tabnuue 1.1.

Tabnuya 1.1
Ha3nauyeHnune Tunbl NpUMEHAEMbIX N3roTtoButenb
anekTpoaa 3NEKTPOAOB
MoHOCENEeKTUBHbIA | DNEKTPOA CTEKISAHHbIN OAO «l'omenbckuit 3aBof,
anekTpoa, 9C-10-07 n3amMepuTesibHbIX NPMBopPoBY,
YyBCTBUTENbHbIN r. lomenb, Pb
K MOHaMm HaTpus OneKTpoa NOHOCENEKTUBHBIN 0]0]0)
(HaTpueBbIn CTEKNSAHHbIN «M3mepuTenbHas TeEXHUKa,
anekTpoa) AJINC-212Na/3 (K 80.7) r. Mockea
OnNeKTPOA NOHOCENEKTUBHbIN oryn
NC3n-Na-11-3-R3-80 «CIMNO «AHanuTnpudop»
r. CmoneHck




lNpodomkeHue mabnuubi 1.1

HasHa4deHune Twvnbl NPUMEHSIEMbIX NarotoButenb
anekTpoaa 3NEeKTPOAoB
MoHOCEeNneKTUBHLIN | DNEKTPOL CTEKNSAHHbIN OAO «l'omenbckuin 3aBof,
anekTpoa, 9CJ1-43-07CP n3mepuTenbHbIX NPMBoOPOBY,
YyBCTBUTENbHbIN r. lomenb, Pb
K MOHam BoAopoAda | OneKTpod CTEKNAHHbIN 000
(pH-anekTpon) 39C-10601/7(K 80.7) «M3ameputenbHasa TeEXHUKa,
r. MockBa
onekTpoa OnekTpoa BCcnomMoraTenbHbIi OAO «l'omenbckui 3aBof,
CpaBHeHus OBJ1-1M3.1 n3mepuTenbHbIX NPMBoOPOBY,
r. lomenb, Pb
OneKTpoa CpaBHEHUS 000
OCp-10103-3,0(K80.4) «M3ameputenbHasa TEXHUKaY,
OneKTpoa CpaBHEHUS r. Mocksa
OCp-10101-3,0(K 80.4)
INpumedyaHue - Bo3MOXHO NPUMEHEHNE OPYrMX 3MEKTPOLOB, XapakTePUCTUKN
KOTOPbIX HE XYXXe YKa3aHHbIX 311IeKTPOJ0B.

1.1.7 Tvin aHanmnsaTopa:

— CcnpegBapuTenbHbIM 31EKTPOHHBLIM yeunuTtenem (6nokom ycunutenst), ranbBaHu-
Yeckun pasBsi3aHHbIM OT 6110Kka Npeobpa3oBaTeNbHOrO;

— C aBTOMaTU4YeCKMM J03UPOBaHMEM MNoJLlenadymBatoLLero peareHTa,

— C YBENUYEHHbBIM MEXrpagynpoBOYHbIM MHTEpBanom (180 cyTok).

1.2 OcHogHbIe napamempsb! U pa3mMepbl

1.2.1 Bua knumaTtnyeckoro ncnonHeHust aHanmsatopa — ¥YXJ14 no FOCT 15150-69,
HO MpM 3TOM TeMnepaTtypa OKpYyXalLwero Bo3gyxa Npu 3KchfyaTauunm AomkHa ObiTb
ot nntoc 5 go nntoc 50 °C.

1.2.2 [lo yCTOMYMBOCTU K BO3AENCTBUAM TeMMepaTypbl N BAXXHOCTWU rpynna ncnos-
HeHus aHanun3aTtopa no NOCT P 52931-2008 - B4.

1.2.3 [0 yCTOMYMBOCTM K MEXAHNYECKMM BO3AENCTBUAM rpynna WUCMNOSIHEHUS aHa-
nunsatopa no NOCT P 52931-2008 - L1.

1.2.4 ['lo yCTOMYMBOCTU K BO3AENCTBUIO aTMOCHEpPHOro AaBreHns UCnosiHeHne aHa-
nunsatopa no NOCT P 52931-2008 — P1.

1.2.5 NapameTpbl aHanuanpyemon cpeapl (BOOHbIX pacTBOPOB)

1.2.5.1 TemnepaTypa (ananasoH TemnepaTypHOM KomneHcauun),
R ot nntoc 10 go nntoc 40.
1.2.5.2 laBnenune, MMNa ........ccccevvvviiinnninnnn. 0 (paBHO aTMOC(hepHOMY OaBEHUIO).
1.2.5.3 Pacxop yepe3 ruaponaHenb, AM3/U ... ...cocceiniiiiieeeeeen ot 3 go 200;

1.2.5.4 YppenbHas anektpuyeckada nposogmmocTtb (Y3I1) aHannsnpyemon cpeapl Ha
BXo4e rmgponaHenun, obycrnoBrneHHasi pacTBOPEHHbIMU KOMMOHEHTaMN, 3a UCKItoYEHMEM
nojwienayveaipollero peareHta, v pH aHanuaupyemon cpegbl  COOTBETCTBYIOT
Tabnuue 1.2.



Tabnuya 1.2
NcnonHeHne [nanasoH MapameTpbl MNoawenaymBaroLLmn
aHanusartopa n3mMepeHni aHann3npyemomn peareHT
MAPK- CnNa, MKr/gm3 cpenbl Ha Bxoae
rmgponaHenmu
Y3rl, mkCwm/cm, pH
He bonee
1002, 1002/36,
1002/1, 1002/1/36 | ©T 97 A0 1000 5.5 -
1002P, 1002P/36, o7 0,7 . gg o3 AMMUaK
1002P/1, 1002P/1/36 | ao 1000 Bkstou. ' ’
cB. 1000 go 3000 16,5

lTpumMedyaHue—B aHanusnpyemon BoOHOWN cpefie AOMMKHbI OTCYTCTBOBATb Belle-
cTBa, obpasyrouime Ha NOBEPXHOCTU MEeTanIoB HenpoBogALME MIAEHKU 1 OCaaKMW.

1.2.6 Pabouue ycriosusa akcnnyataumm

1.2.6.1 TemnepaTtypa okpyxatoLiero Bo3gyxa, °C .............. ot nntoc 5 go nntoc 50.
1.2.6.2 OTHOCMTENbHAsA BNaXHOCTb OKPYXXaloLEero Bo3gyxa npu TemnepaType

nntoc 35 °C 1 bonee HU3KNX TemnepaTtypax 6es3 KoHaeHcauuu Bnaru, %, He 6onee ....... 80.
1.2.6.3 ATtmoccepHoe gaenenue, klla (Mm pT. CT.) ........cceveeeee... OT 84,0 00106,7

(ot 630 o 800).

1.2.7 SnekTpuyeckoe nutaHme brnoka npeobpasoBaTefnibHOro ¢ 6riokamu ycunurtens
OCYLLECTBMAETCSA OT CETU NepeMEHHOro Toka HanpsxeHnem 220 nnbo 36 B B 3aBUCMMOCTH
OT ucnonHeHund, npu yactote (50 £ 1) U, ¢ AONyCKAaeMbIM OTKITIOHEHMEM HaNpPs>KEHUS Nn-
TaHuna ot muHyc 15 pgo nntoc 10 %.

1.2.8 GnekTpuyeckoe nuTaHue 6roka aBToMaTM4eCcKoro 403npoBaHns OCyLLeCTBNSA-
€TCcH OT CeT NepeMeHHOro Toka HanpshxeHnem 220 B npu vactoTte (50 £ 1) 'y ¢ gonycka-
€MbIM OTKIMOHEHWEM HanpsiKeHns nuTaHusa oT MuHyc 15 go nntoc 10 % yYepes UCTOYHUK
nuTaHusa noctosiHHoro Toka NIM-1002 ¢ BbixogHbIM HanpshkeHnem (24 + 1) B.

1.2.9 lNMoTpebnsiemast MOLWHOCTb

1.2.9.1 MNoTpebnsaemas mowHocTb 6noka npeobpasoBaTenbHOro ¢ 6rnokamm ycunu-

TENSA, B A, HE DOMEBE ...t e e e e e e et e s 10.
1.2.9.2 MNoTtpebnsemas MOWHOCTb UCTOYHUKA nuTaHms UIM-1002 (ans yctponcTea
aBTOMATUYECKOrO JO3MPOBAHUS), B-A, HE BOMEE .....oeeeviiiiiie e 95.

1.2.10 BnekTpnyeckoe ConpoTUBIIEHMNE U30NALMM CUNOBLIX Lienen nutaHus 6noka
npeobpasoBaTenibHOro MeXay LThIPSIMU BUIKK U KOpNycoM Broka npeobpasoBaTesibHOro,
MOwm, He meHee:

— npu TemnepaTtype okpyxatowero Bodayxa (20 £5) °C ..., 40;
— nNpu Temnepartype okpyxatowero Bo3ayxa 50 °C ..., 10;
— npw TemnepaTtype okpyxawuiero Bosgyxa 35°C M OTHOCUTENbHOW BIAXHO-
(o3 171K 10 R 5.

1.2.11 OnekTpnyeckass U3onaumsi CUNoBbIX Lenen nutaHus 6noka npeobpasosa-
TENbHOro MO OTHOLLEHUIO K €r0 KOPMyCy BblAEpXKMBaET B Te4eHne 1 MUH ucnbiTatenbHoe
HanpsbkeHue 1,5 kKB cuHycomganbHOro nepeMeHHoro Toka Yactoton 50 Ny B HOpManbHbIX
YCIOBUSIX MPUMEHEHUSI.

1.2.12 OnekTpuyeckoe CONPOTUBMEHNE MEXAY BHELLUHEN KNEeMMOW 3aluTHOro 3a-
3emMrneHus 6roka npeobpasoBaTenibHOro 1 ero Kopnycom, OM, He Bonee ...........cceee...... 0,1.

1.2.13 AHanusatop obecrneuynBaeT HACTPOWKY Ha MapamMeTpbl 3NEeKTPOAHOW Cu-
CTEeMbI, Korga napameTpbl pH-anekTpoga coOTBETCTBYIOT NpuBeAeHHbIM B Tabnvue 1.3.
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Tabnuya 1.3
KpyTusHa BOOOPOLHOWN XapaKTepUCTUKN KoopauHaTtbl n3onoTeHumanbHOM TOYKK
B ee NuHenHon yactun, 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 labapuTHble pa3Mepbl, Macca OCHOBHbIX Y3510B aHanmMsaTtopa COOTBET-
CTBYIOT 3HA4YeHMsIM, NpBeAEHHbIM B Tabnuue 1.4.

Tabnuuya 1.4
WcnonHeHne HanmeHoBaHune MabapuTHble Macca,
aHanusaTopa y3roB pasmepbl, Kr,
MAPK- MM, He bonee | He Bornee
1002, 1002/36, Bnok npeobpasoBaTtenbHbIn
1002P, 1002P/36, LLMTOBOrO UCMONTHEHUS 252x146x115
(6e3 kabens) 260
1002/1, 1002/1/36, Bnok npeobpa3oBaTtenbHbIi '
1002P/1, 1002P/1/36, HaCTEeHHOro UCMNONHEHUS 266x170x95
(6e3 kabens)
1002, 1002/36,
%883{31 11(())8223/3%6 MmaponanHens M1-1002 300x650x200 5,00
1002P/1, 1002P/1/36
1002, 1002/36,
1002/1, 1002/1/36, NcTounuk nutanmnsa UIM-1002
1002P, 1002P/36, (663 kabenei) 160x160x100 | 1,00
1002P/1, 1002P/1/36,

1.2.15 Nokasatenu HageXHOCTW:

— CcpeaHsis HapaboTka Ha 0TKa3 (3a UCKITIOYEHNEM 3MIEKTPOAOB), Y, HE MEHEE ........ 40000;
—CcpeaHee BpeMsi BOCCTAHOBMNEHUS paboToCcnocobHOCTH, Y, He Bornee ................ 2;
—CpeaHui Cpok cnyx0bbl aHann3aTopoB (C Yy4ETOM 3aMeHbl 3NEeKTPOAOB), NeT,
HE IMEHEE ...ttt ittt ettt ettt ettt et ettt et e ettt e e e 10.

1.2.16 CteneHb 3awmTbl Y3roB aHanuaaTtopa, obecneynmBaemas 0O0MNOYKON MO
FOCT 14254-2015, cootBeTcTBYET Tabnuue 1.5.

Tabnuuya 1.5
HanmeHoBaHue y3noB CreneHt saluThl
no NOCT 14254-2015 (kog IP)

Brok npeobpasoBaTenbHbIv IP65
NcToyHnk nntanms MM-1002 IP32
M'mpoponanens M1-1002:

—6nok ycunutensa BY-1002; IP62
—0Bnok aBTomaTnyeckoro gosmposanus BA-1002; IP32
—komnpeccop K-1002. P41
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1.3 TexHU4YecKue xapaKkmepucmuku

1.3.1 Inana3oH namepeHnin MacCoBOW KOHLEHTPaLMnN (aKTUBHOCTN) MOHOB HaTpus
(Cna) cooTBETCTBYET Tabnuue 1.6.

Tabnuya 1.6
McnonHeHne aHanusatopa MAPK- [nanasoH namepeHuin, Mkr/ame
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 MNMpegensl gonyckaemMon OCHOBHOW abCOMnTHON MOrPeLLHOCTU aHanusaTopa npu
nsmepeHnn Cna N0 MHAMKATOPY NpKn TeMnepaTtype aHanuaupyemoin cpeapl (25,0 £ 0,2) °C n tem-
nepaTtype okpyxatoLlero sodgyxa (20 = 5) °C cootBeTCcTBYIOT Tabnumue 1.7.

Tabnuuya 1.7
VcnonHeHne [nanasoH Mpenenesl gonyckaemMon OCHOBHOM
aHanusartopa N3MepeHni, abConTHONM NOrpeLLIHOCTM aHanm3aTopa
MAPK- MKr/om® npu namepeHun Cna N0 MHAMKATOPY, MKr/am3

1002, 1002/36,

1002/1, 1002/1/36 ot 0,7 no 1000 1 (0,5 + 0,12Cna)

1002P, 1002P/36, oT1 0,7

1002P/1, 1002P/1/36 | 5o 1000 BKrHou. +(0,5+0,12Cha)

cB. 1000 go 3000 + 0,3Cna

CNa — M3MepeHHOe 3HaveHWe MacCOBOW KOHUeHTpauuu (akTMBHOCTM) WMOHOB
HaTpus, MKr/ame.

MpunmeyaHwue - lNpegensl gonyckaemMon TUNOBOW abCOMOTHOM NOrPELUHOCTMU
aHanusaTopa ucnonHenn MAPK-1002, MAPK-1002/36, MAPK-1002/1, MAPK-1002/1/36
npu namepeHun Cna NO MHAMKATOPY B AvanasoHe uamepenuit ot 0,1 go 1000 mkr/am3,
VKT OV e e e e e e + (0,15 + 0,05Cna).

1.3.3 OyHKUMA NpeobpasoBaHUsa N3MepPEHHOro 3HaYeHus Cna, MKI/AM3, B yHUDULN-
POBAHHbIN 3MEKTPUYECKUA BbIXOQHOW CUrHAN MOCTOAHHOrO TOKa (ganee BbIXOAHOW TOK)
lesix, MA, COOTBETCTBYET BbIPaXXEHUAM:

— Ans BbIXOOQHOro TOKa B AuManasoHe oT 4 0o 20 MA Ha Harpyske, He npeBbILatoLLen

500 Om
3 C . CHall
1420 = 4416. —Na_—Na_, (1.1)
6blX Cc)uan
Na
— [Nns BbIXOAHOro Toka B Anana3oHe oT 0 o 5 MA Ha Harpyske, He npeBblLLatoLwen
2 kKOm
3 C _ CHClll
|05 _-5.=Na__~Na (1.2)
6blX Cauan
Na
rme CA" — 3peck v Janee — 3anporpaMMUPOBaHHbI AUaNa3oH N3MEepeHHil Ca

Mo TOKOBOMY BbIXO4Y, MKr/Om3, onpedensieMblii Kak pasHOCTb MeXdy 3HauYeHUsiMu
«KOHEU» n «HAYAJTIO» 3anporpaMmmmnpoBaHHOro ananasoHa namepeHuim Cna Mo TOKOBOMY
BbIXOAY;

Cra' — 3HaveHne «<HAYAJIO» 3anporpaMMMpOBaHHOMO AnanasoHa usmepeHuin Cna
Mo TOKOBOMY BbIXOZy, MKT/aM3.
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1.3.4 MNMpegenbl gonyckaemon OCHOBHOW abConOTHOW NMOrpeLLHOCTN aHanmM3aTopa npu
namepeHnn Cna MO TOKOBOMY BbIXOAY NpU TemnepaTtype aHanuavpyemon cpeabl (25,0 £ 0,2) °C
N TemnepaType okpyxatowero sosayxa (20 + 5) °C cooteTcTBytOT Tabnuue 1.8.

Tabnuya 1.8

WcnonHeHune [Awnana3soH Mpenensl gonyckaemMon OCHOBHOM
aHanusaTopa n3mepeHun, abContoTHOM NOrpeLlHOCTN aHanu3aTopa
MAPK- MKr/om3 npun namepeHnn Cna NO TOKOBOMY BbIXO4y,
MKr/gm®
1002, 1002/36, ouan
1002/1, 1002/1/36 ot 0,7 0o 1000 +[(0,5 + 0,002 C{;"") + 0,12Cna]
1002P, 1002P/36, ot 0,7 ouan
1002P/1, 1002P/1/36 | a0 1000 BKrtou. £[(0,5+0,002 Cy,™) +0,12Cne
cB. 1000 go 3000 + (0,002 C3“*" + 0,3Cna)

MpunmedyaHwue —lpegensl gonyckaeMon TMNOBOM abCONOTHOM NOrPELLHOCTU
ncrnonHennn MAPK-1002, MAPK-1002/36, MAPK-1002/1, MAPK-1002/1/36 npu namepe-
HUM Cna B OmanasoHe wuamepeHurt ot 0,1 go 1000 mkr/am® no TokoBOMY BbIXoAy,

MKTIEM®. oo, +[(0,15 + 0,002 C2““" ) + 0,05Cha].

1.3.5 MNpegenbl gonyckaeMon AONONHUTENBHOM abCOoNTHOM NOrPELUHOCTN aHanm-
3atopa npu mamepeHun Cna, Bbl3BaHHOM WM3MEHEHWEM TemnepaTypbl aHanMsanpyemomn
cpenbl B AManasoHe TemnepaTtypHon komneHcaummn ot nnoc 10 go nntoc 40 °C (norpeLu-
HOCTb TemMnepaTypHOM KOMMNEHcaUnn aHanmsaTopa), CooTBeTCTBYOT Tabnuvue 1.9.

Tabnuya 1.9

NcnonHeHne [vnana3oH nsmepenun, [Mpenensl gonyckaeMon 4ONONHNTENBHON
aHanusartopa MKr/am3 abCconTHOM NOrpeLLIHOCT aHanuaaTopa,
MAPK- MKr/am3
1882}11,0100253/61’ 26 o107 10 1000 (1,0 + 0,24Cna)
1002P, 1002P/36, ot 0,7 go 1000 BKkntou. + (1,0 + 0,24Cna)
1002P/1, 1002P/1/36 cB. 1000 go 3000 + 0,3Cna

MpumedyaHwue —lpegensl gonyckaeMon JONOMHUTENBHON TMNOBOW abcontoT-
HOWM norpeLHoCcTn aHanmsatopa mucnonHeHmn MAPK-1002, MAPK-1002/36, MAPK-1002/1,
MAPK-1002/1/36 npu nsmepeHum Cna B ananasoHe uamepenuii ot 0,1 go 1000 mkr/gms,
BbI3BaHHOW M3MEHEHMEM TemMnepaTypbl aHanM3MpyemMon cpeapbl B AnanasoHe Temnepartyp-
How komneHcauum ot rmoc 10 o nnoc 40 °C, MKI/AMS ..o + (0,3 + 0,1Cna).

1.3.6 MNpegensl gonyckaeMon AoNONHUTENbHOW abCoMTHOM NOrpeLLlHOCTN aHanm-
3atopa npu namepeHun Cna, BbI3BAHHOW M3MEHEHMEM TeMnepaTypbl OKPYXatoLlero Bo3-
ayxa, Ha kaxgble £ 10 °C ot HopmanbHoun (20 + 5) °C B npegenax paboyero gnanasoHa
Temnepatyp oT nnoc 5 ao nntoc 50 °C, mkr/ame:

— 110 VIHAMKATOPY . eeneteneeeteneeetee e eteeeeeae e e e eaeerenennaeanas + (0,05 + 0,035Cna);
— 110 TOKOBOMY BBIXOAY -..evvneeeeenaeeeenennn. + [(0,05 + 0,0025 C“" ) + 0,035Cnal.
1.3.7 lnana3oH M3aMepeHun TemnepaTypbl aHanuM3vpyemoun cpefbl aHanusaTopa,
O o1 0 go nntoc 50.

1.3.8 lNpegensl gonyckaemMon OCHOBHOMW abCOSOTHOM MOrpeLIHOCTN aHanuaaTopa
npu n3mepeHun TemnepaTypbl aHanMsaMpyemMon cpefbl Npy TemnepaType OKpyXarLero
BO3OYXA (20 £ 5) OC, OC ...ttt et e et a s +0,3.
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1.3.9 lNpegenbl gonyckaeMon JONONHUTENBHOW abCOMOTHOM NOrPEeLLHOCTU aHanm-
3atopa npu M3MepeHun TemnepaTtypbl, BbiI3BAHHOW U3MEHEHNEM TEMMNEpPATypPbl OKpYyXKato-
Lero Bo3ayxa, Ha kaxable £ 10 °C ot HopmanbHon (20 + 5) °C B npegenax paboyero gna-
nasoHa TemnepaTyp oT NMC S A0 NAC 50 °C, °C ..o +0,1.

1.3.10 dnanasoH uamepeHuii Cna NnpeobpasoBaTens, MKr/ame ........ ot 0,1 go 3000;

1.3.11 Mpeaenbl gonyckaemom 0OCHOBHOW abCoNTHON NOrpeLlHOCTN Nnpeobpa3soBa-
Tens npu namepeHun Cna Npu TemnepaType aHanuanpyemom cpeapl (25,0 £ 0,2) °C n tem-
nepatype okpyxatoLiero Bozayxa (20 £ 5) °C, MKI/OM3..........ccccceveeennn.. + (0,1 +0,025Cna);

1.3.12 lNpeaenbl Aonyckaemon NOorpeLlHoCT! TemnepaTypHOr KoMneHcaumm npeobpa-
3oBatens npu wusmepeHmn Cna B guanasoHe ot nmoc 10 go nmoc 40 °C,
IVIKTTEIMZ oottt et e e et et e e es e e e eeeereeeeeeme e e e ereneeeesenneeeseaneseneaneaneeneseeeneneennes +(0,2 +0,05Cna).

1.3.13 NMpeaenbl fonyckaeMomn A0NONHUTENBHOM abCOoNTHON NOrpeLIHOCTM Npeob-
pasoBaTens npu namepeHun Cna, BbI3BAHHOW M3MEHEHUeM TemnepaTypbl OKpyXatoLiero
BO3ayxa, Ha kaxgble £ 10 °C ot HopmanbHon (20 £ 5) °C B npegenax paboyero guanasoHa
TemnepaTyp oT noc 5 A0 Noc 50 °C, MKI/OM® ........coeeevieeeiieeeieeee. 1 (0,05 + 0,025Cna).

1.3.14 lNpeaensbl gonyckaemon 40NONHUTENbHOM abCONKTHOM NOrPEeLLHOCTU NPeob-
pasoBaTens npu namepeHun Cna, BbI3BaHHON BAUSIHUEM COMPOTMBIIEHUS B LiENW HaTpue-
BOro anektpoga v B uenun pH-anektpoaa, Ha kaxable 500 MOm B Anana3oHe n3aMmeHeHus

conpoTusrneHns oT 0 10 1000 MOM, MKI/AMS. .........c.ooviiiiiiieeeeeiann + (0,025 + 0,0125Cna).
1.3.15 CtabunbHOCTb NOKasaHu npeobpasoBaTenst npu namepeHnn Cna npu Bpe-
MEHM HEeNpepbIBHOW paboThbl He MeHee 24 Y He xyxe, MKr/am3.............. 1 (0,1 + 0,025Cna).
1.3.16 Bpemsa nporpeBa npeobpasoBaTensi U yCTaHOBNEHUSI TEMNSIOBOrO paBHOBE-
(o1 < I 171 TR = (<Y Y0 ) 1 (=T Y 15.
1.3.17 Bpemsi ycTaHOBNEHUS BbIXOOHbIX CUrHANoB (nokasaHuin) npeobpasoBaTens,
Lo 1< Y070 1 1= 10.

1.3.18 CocTtosHMe BbixoAa U3MeEpPEHHOro 3HadYeHns Cna 3a npefensl 3anporpaMmmu-
POBaHHOIO AnanasoHa M3MepeHui No TOKOBOMY Bbixody Nnbo TemnepaTypbl 3a npegensl
AnanasoHa U3MEepPEHUn CoNpPoBOX4aEeTCA:

— BKntoveHnem nigukatopa «NEPEMPY3KA» 1 3BykoBOro curHana;

— cpabaTbiBaHMEM pene neperpysok;

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

1.3.19 CocTosiHMe Bbixo4a M3MEPEHHOro 3Ha4YeHnst Cna 3@ HUKHIOK UMM BEPXHIOHD
yCTaBKy COMpOBOXOaeTcs:

— MOsIBNEHMEM Ha 3KpaHe OOHOro M3 CUMBOJSIOB « E » Nnbo « E »;
— cpabaTtbiBaHMEM pene yCTaBOK.
1.3.20 AHanuaaTop ocywecTBnaeT obmMeH nHgopmauunen no nHrepdency RS-485.

1.4 Cocmae u3denus

CoctaB aHanusaTopa npueeaeH B Tabnuue 1.10.
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Tabnuya 1.10

HanmeHoBaHue NcnonHeHne MAPK-
(e}
© ol Q
o| L | 9=
4 Q| dia|a|al
AN| N[ N| N| N| N| N[ N
oO| O] O] O] O] ©O] O O
O O] O] O] O] ©O] O ©
— — — — ~ ~ ~ ~

Bnok npeobpa3oBaTtenbHbIi
(LUMTOBOE NCMOMHEHNE)
Bnok npeobpa3oBaTtenbHbIi
(HacTeHHOe 1CMOorHeHne)
'mgponanens M1-1002

[ ]
o
[ ]
o
[ ]
o
[ ]
o

O
(]
O
[ J
O
(]
O
(]

NcTovHuk nutaHmsa AM-1002 o (o (0o |0 |0 |0 |0 |0
Kabenb coeguHutTenbHbin K1002.5 o o |0 |0 |0 |0 |0 |0
KoMnnekT MOHTaXHbIX YacTen elelelelelelele
BP37.03.000
KoMnNneKT MHCTpyMeHTa 1 NpuHagnexxHocTemn elelelelelelele
BP49.05.000
KoMnnekT MOHTaXHbIX YacTen elolelolelolelo
BP49.06.000

YcnoBHble 0603Ha4YeHns1: @ — BXOAUT B COCTaB; © — HE BXOAUT B COCTaB.

1.5 Yempoiicmeo u npuHyun pabomabi

1.5.1 O6wme ceeageHnsa o6 aHanmnsaTope

BHewHnn Bug ananunsatopa MAPK-1002 npeactaBneH Ha pucyHke 1.1.

AHanusaTtop npegcrasnseT cobomr AByXKaHanbHbIV CTaLUMOHAPHbLIN N3MEePUTENbHbIN
npubop, COCTOALLMI N3 CReayLLMX OCHOBHbIX YacTeMu:

— Bnoka npeobpasoBaTesibHOr0 HACTEHHOMO UMK LLMTOBOIO UCMOMHEHNS;

— rmugponaHenu M1-1002;

— WCTOYHMKa nutanus KM-1002.

K 6noky npeobpasoBaTtenibHOMY C MOMOLLIbIO pa3beMHbIX kKabenen noacoeaMHAITCS
rmgponaHenu M1-1002 .

MmpponaHenb MoxeT bbITb yaaneHa ot 6noka npeobpasoBaTenibHOrO Ha paccTos-
HMe 0o 5 M ¢ nomolblo kabens coeguHutensHoro K1002.5 nnbo go 100 m ¢ nomoLbo
kabensa coegmHuTenbHoro K1002.L.

K 6noky aBTOMaTM4eCcKoro Jo3MpoBaHus, yCTaHOBNEHHOMY Ha LUMTE rMaponaHenu,
nogcoeanHseTca NCTOMHUK NuTaHusa UIM-1002 ¢ BbIxoAHbIM HanpskeHnem (24 + 1) B.

NcToununk nutanms UM-1002 moxeT ObITb yaaneH oT rugponaHenu Ha pacctosiHie
A0 S M.

N3mepeHHble 3HavyeHnst Cna M TEeMNepaTypbl BbIBOASATCS Ha aKpaH rpadumyeckoro KK
nHaukaTtopa (B ganbHenwem negukaTtop). MNpyu 9TOM BO3MOXHbI PEXMMbI UHAUKAUUKW 3Ha-
YeHU, U3MEPEHHbIX B MEPBOM, BTOPOM KaHanax unn oagHOBpPeMEHHOW MHAMKaUMK 3Hade-
HUW B NepBOM 1 BTOPOM KaHanax.
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Ana ynobctBa KOHTPONS aHanu3avpyemoun cpeabl B aHanusaTtope CyLlecTByeT pe-
XUM UHOMKaUMM norapmgmMmMyeckoro nokasaTernsi akTuBHOCTU MOHOB HaTpus (pNa) B auna-
nasoHe pNa ot 4,36 oo 7,52 (ana aHanusaTtopa ucnonHeHun MAPK-1002, MAPK-1002/1,
MAPK-1002/36, MAPK-1002/1/36) n ot 3,88 go 7,52 (ans aHanmMsatopa WCMOSIHEHUN
MAPK-1002P, MAPK-1002P/1, MAPK-1002P/36, MAPK-1002P/1/36), a Takke pexum WH-
ankauum 3C B ananasoHe ot muHyc 1000 go nntoc 1000 mB.

Mo kaxxgomy kaHany namepeHu Cna B aHanua3aTope MMeeTcsi BbIXOAHOW TOK B Ana-
nasoHax ot 0 go 5 MA nnbo ot 4 go 20 MA. YcTaHOBKa BbIXOOQHOIMO TOKa MPOM3BOAUTCS
oTAeNbHO AN Kaxaoro kaHana. HvxkHas (0 nubo 4 mA) n BepxHsas (5 nubo 20 MA) rpaHuubl
AnanasoHa BbIXOAHOrO TOKa COOTBETCTBYIOT 3HAYEHNAM Havyana v KoHua 3anporpaMmmupo-
BaHHOro nogananasoHa namepeHnn Cna (MO BbIXOLHOMY TOKY).

JJoNONHUTENBLHO K BbIXOAHLIM TOKaM B Auana3oHax ot 0 go 5 mMA nubo ot 4
0o 20 MA B MeHIo aHanusaTopa npegycMoTpeHa BO3MOXHOCTb YCTaHOBKM MO KaXXaoMy Ka-
Hany BbixogHoro Toka ot 0 go 20 MA.

1.5.2 MpuHumn paboTbl aHanu3aTtopa

B ocHoBy paboTbl aHann3aTopa nofoXeH NOTEHUMOMETPUYECKUIA METO UBMEPEHMS
aKTUBHOCTU MOHOB HaTpus (Cna) KOHTPONMPYEMOro pacTeopa.

OnekTpogHas cuctema npu NOrPy>KEHUU B KOHTPONUPYEMbIN pacTBOp pa3BuBaeT
O[C, nnHenHO 3aBUCSLLYIO0 OT 3Ha4YeHus pNa.

CurHan (3[C) ¢ anekTpogHOM CUCTEMbI U CUrHanN € gatyuka TemnepaTypbl noaa-
IOTCS Ha M3MepuTEnbHbIN NpeobpasoBaTenb, COCTOAWMIA M3 Bnoka ycunutens n 6noka
npeobpasoBatensHoro. B 6noke ycunutens curHanbel yCunuearoTca 1 npeobpasyotcs B
umdpoByto hopmy 1 Yepes kabenb NocTynatT Ha Bxod 6rnoka npeobpasoBaTesibHOrO.

N3mepeHHoe 3HaveHne O C aneKkTpoaHoOn CUCTEMbI B aHanmn3aTope nepecynTbiBa-
eTcs B 3HadeHne Cna C y4eTOM TemnepaTypbl KOHTPONMPYEMOro pacTBopa, T.e. BbIMOMHS-
eTcs aBToMaTtmyeckas TepMoKoMMNeHcaums, koTopas komneHcupyeT nameHerHne 3C anek-
TPOLHOW CUCTEMDI.

1.5.3 CocTaBHble YacTu aHanuaaTtopa

1.5.3.1 briok npeobpa3soBaTesnbHbil

Bnok npeobpasoBaTenbHbIi NPON3BOANT Npeobpa3oBaHMe CUrHANoOB OT SNEKTPOA-
HOM CUCTEMbI, MHOUKAUUIO pe3ynbTaToB U3MEPEHNIN HA SKpaHe MHAMKaTopa, npeobpaso-
BaHWe pe3ynbTaToB U3MEPEHUN B BbIXOAHOW TOK, YpaBieHNEe «CyXMMNy» KOHTaKTaMun pene
n obmeH nHdpopmavrmen no nHtepdency RS-485.

Bnok npeobpasoBaTenbHbIN OCYLLECTBNSET OTOOpaXeHne pesynbTaTtoB U3MepPEeHUI
C paspeLuaroLlen cnocobHOCTbIO B COOTBETCTBUM € Tabnumuen 1.11.

lMuTtaHne Gnoka npeobpasoBaTenbHOrO OCYLLUECTBSETCA OT CETU NepeMEHHOro
Toka 220 B, 50 'y nn6o 36 B, 50 'y (B 3aBUCUMOCTUN OT UCMOSTHEHNS).
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NHomuupyemblin EaovHnua [nanasoH Paspewatowiasa
napameTp N3MepeHni nHAVKaLum CNocobHOCTb

MK/ M3 o1 0,0 00 99,9 0,1
ot 100 go 999 1

ot 1,00 0o 9,99 0,01

Cra mr/am3 ot 10,0 0o 99,9 0,1
ot 100 go 999 1

ot 1,00 0o 9,99 0,01

r/am3 ot 10,0 0o 99,9 0,1
ot 100 go 999 1

pNa - ot - 9,99 0o 9,99 0,01
o4C mB ot — 1000 go 1000 1

TemnepaTtypa °C o1 0,0 g0 99,9 0,1

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

Ha nepegHen naHenn 6rnoka npeobpasoBaTefibHOro pacnosioXeHbl:

— 9KpaH uHAukaTtopa, npefHasHayeHHbIM ANns UHOMKAUUN U3MEPEHHbIX 3HAYEHUI
Cna, pNa, 9[0C n Temnepatypsbl, pexxmMmoB paboTbl aHanu3aTopa, a Takke ans paboTbl €
9KPaHHbIMU MEHIO;

— KHOMKa « :6: » ONS OTKMIOYEHNS N BKNIOYEHUSA NOACBETKM 3KpaHa MHAMKATOPA;

— KHOMKM «ﬁ», «» Ansi nepeaBmKeHns No CTPOKaM MEHIO B PEXXMME KOHTPOMSA U
N3MEHEHNA NapamMeTPOB 1 AN UBMEHEHNSA NapaMeTPOB HACTPOWKY;

- kHonka «KAHAIJIl» ona uaMeHeHusa pexunma uvHaukauuu (ogHoro kaHana nuobo
obounx kaHanoB), a Takke Ans HekoTopbix onepauun B pexuve MEHIO;

— KHOrMKa « MEHIO

BBO[

napamMeTpoB) 1 NOATBEPXKOEHMS BbIOpaHHbIX MPY NPOrpaMMmMpoBaHUN BESTUYUH N PEXUMOB
paboThl;

- nepekntovaTtens « CETb» ons BKIOYEHUS U BbIKNIOYEHUA NnTaHus 6rioka npeob-
pas3oBaTeNbHOrO;

- cBeToBoun nHamkatop « CETby, 3eneHoro useta, Ans MHOAMKaUUM BKNIOYEHUS Nn-
TaHua 6noka npeobpa3oBaTenbHOrO;

- cBetoBoun uHamnkatop «MEPEFPY3KA», kpacHoro useTta, Ansa nHaukaumm cocro-
SHUS Neperpysky 3anporpaMMmMpoBaHHbIX Anana3oHOB U3MEPEHUI UNU BbIXo4a U3MEpPEH-
HOro 3Ha4YeHUs TemnepaTypbl 3a Npeaensl guanasoHa.

Ha 3agHen naHenn 6rnoka npeobpa3oBaTenbHOro WUTOBOIO UCMOSTHEHUS] B COOTBET-
CTBUM C pucyHkom 1.3 (Ha npumepe aHanusaTtopa ucrnonHeHna MAPK-1002) n Ha HUxXHeNn
naHenu 6rnoka npeobpasoBaTefibHOr0O HACTEHHOIO MUCMOSTHEHUSI B COOTBETCTBMM C PUCYH-
kom 1.4 (Ha npumepe aHanusatopa ucrnonHeHna MAPK-1002/1) pacnonoXeHsbl:

- paBa pasbema «QATHUK A» n «AATHUK B» ana nogknoveHnsa rugponaHenemn K
6noky npeobpasoBaTtenbHOMY Yepes kabenb CoeANHUTESbHbIN,

- pasbem «TOKOBbI BbIXOO, CUTHANU3ALUA, RS-485» anst NOAKMOYEHNS
aHanusaTopa K BHELUHEMY YCTPOUCTBY;

» ON4 BXo4a B MEHI0 (BKJ'IIO‘-IGHI/IFI pexnma KOHTpPOJ14 U USBMEeHEeHUA

- Knemma «
BaTefbHOMY;

— repmeTunyHbIn KabenbHbI BBOA ceTeBoro kabens «~220 B 50 Ny 10 B-A» nubo
«~36 B 50 'y 10 B-A» (B 3aBUCMMOCTW OT UCMONHEHNS aHanu3aTtopa).

» ONSA NOAKIIOYEHUS 3aLUTHOrO 3a3eMreHns K 6roky npeobpaso-
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1.5.3.2 Mmaponaxens M-1002

BHewHun Bua rugponanenu M-1002 nokasaH Ha pucyHke 1.5.

EmkocTb
KOHTPOJSIbHOro pacTeopa

Komnpeccop
K-1002

HepxaTtenb

Briok aBTOMaTMyeckoro
[03MPOBaHUS
BA1-1002

Jatunk
Temnepatypbl

pH-anekTpoa

HaTpueBbin
anekTpoa

Ayerika npoToyHas

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

[aTymk npoBOgMMOCTH
Ar-1002

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

(criusHas) VHavKaTop

pacxoda

PucyHok 1.5 - ['udponaHesns T1-1002
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M'mppaenuyeckasa cxema rugponaHenu M1-1002 npu npoBeAeHUn nsmepeHui noka-
3aHa Ha pucyHke 1.6.

5
AHanusunpyemas cpea 6
(BogHbIN pacTBop) 7 8 9 10
| o oo o
T T i - """ b D - == 'I
} .4 A2 A3 |
N rrre/r= — " —1T -7 """ e _| I
: L 2 | 11 1
: | i
: — | f ' - $ | : j
. —~ —~ ]
iy | IR IR S i
! !
i !
i |

YcnoBHble 0003HaYEHUA:

A1 — auyeinka npotoyHas; A2 — cmecuTenbHasa A4enka;

A3 — nameputenbHas s4enka;

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

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

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

10 — pH-anekTpoa; 11 — nHgukaTop pacxoaa.

PucyHok 1.6

AHanuanpyemas cpena (BogHbIN pacTBOp) OT Npob600TOOPHMKA NOCTYNaeT B AYENKY
NMPOTOYHYH), COCTOSILLYIO U3:
a) ctabunusatopa noToka, NpeaHasHa4YeHHoro aAng:
- cTabunmsaumm noToka 1 yganeHms n3bbITOYHOro KONMYeCTBa aHanM3npyemom
cpeabl (BOAHOro pacTteopa);
— MEeXaHM4YeCKON OYMUCTKM aHanmM3mMpyemoro pacTBopa;
0) cMecuTenbHON AYenkKn, NpegHasHavYeHHoON Ans:
— HacbILLEHNs aHanu3npyemMon cpeabl (BOOHOro pacTeopa) napamu nNoaLLenaym-
BalOLLLEro peareHTa;
— pasmelleHns gaTtymka Temnepartypsbl;
B) MU3MEPUTENBbHON AYENKN, NpeaHa3HaYeHHON Ans:
- pasmMeLleHns HaTpMeBOro anekTpoaa u pH-anekTpoaa;
— nNpoBedeHNa N3MepeHun;
- WHOVKaUUW pacxoda aHanuMavMpyemon cpeabl (BOQHOro pacTtBopa) B M3Mepu-
TenbHOW f4elke.
Mapbl NogLenaymBaroLLEero peareHTa NOAATCA B CMECUTENBHYIO SYEnKy Ans no-
BbleHna pH aHanuampyemoro pacTteopa.



PerynupoBaHne ypOBHSI [O03MpPOBaHMSA MoALLEeNayvBalolLlero peareHta npou3Bo-
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ANTCS C MOMOLLbHO YCTPOMCTBA aBTOMATMYECKOro 403NPOBaHNS, COCTOSALLLENO U3:
— komnpeccopa K-1002;
— Bnoka aBTomaTuyeckoro gosnposanunsa bAL-1002;
— paTtydmka nposogumocTtun [1-1002.

BHewHnn Bng 6noka ycunutensa nokasaH Ha pucyHke 1.7.
BHewHnn Bng 6noka aBToMatMyeckoro Ao3vpoBaHus (B ganoHernwem — BALl) noka-

3aH Ha puCcyHke 1.8.
Ha nepegHen naHenn BALl B cooTBeTCTBUM C pUCYHKOM 1.8a pacnonoxeHbl:

— 3KpaH UHOMKaTopa;

— KHOMKM ynpaBneHus;
— CBETOBblE MHAMKATOPbI;

pa3beMbl AN NOAKMOYEHUS:
— komnpeccopa K-1002;

— 0Bnoka ycunutens;

— pgaTyuka nposogmmocTu ArM-1002;
— WCTOYHMKa nuTtanma UIM-1002.

BAL npoun3BoANT MHOUKAUMIO 3HAYEHUS YCTABKM PerynnpoBaHns B YCNOBHbIX eau-

HULaXx.

HasHauyeHune kHonok BA[l cooTBeTcTBYET Tabnuue 1.12.
Tabnuya 1.12

kntoy-BbikntovaTens « BIIOKUPOBKA» onsi orpaHUYeHns HeCaHKLUMOHNPOBAHHOM
MaHUNYNALMM KHONKaMn ynpasrieHna Ha nuueson naHenu BAL.
Ha HwxkHen noBepxHocTn BA[Ll B cooTBeTCTBMM C pUCYHKOM 1.86 pacnonioxeHbl

N3o6paxeHne
KHOMKWN

Ha3HauyeHne KHomnKu

Bpemsa
yaepxaHus, ¢

v

i

N3meHeHne 3HavyeHns ycTaBku
B pexnme «YCTABKA x»

PEXUM

MepeknoyeHne pexunma paboThbl:

«PABOTA», «OCTAHOBKA»
nn6o «YCTABKA x»

BkntoyeHue nudo
oTkntovyeHne BA[

Bonee 0,5
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Pasbem nutaHua n
nepenayun gaHHbIX

Kabenb Pasbem
MDN-4M

Pasbem onopHoro
anekTpoaa

Pasbem Pasbem MpoBog
HaTpueBoro pH-anekTpoaa 3asemneHuns
anekTpoaa
JaTtyumk
Temnepartypbl

PucyHok 1.7 — briok ycunumensi
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3KpaH/
nHankaTopa

BbIKIOYaTENb KHOMKM
ynpaBneHus

a — lNepedHss naHernb

Pasbem
(Bunka PCIr10TB)

Pasbem

ANA NOAKIIOYEHNA  (poseTka MDN-4F) Pasbem
Komnpeccopa ANS NOAKIMI0YEHNS (poseTka MDN-6F) Pasbem
6noka ycunutens 1151 NOAKMIOHEHUS (Bunka PCIr4TB)
ANsi NOAKITYEHNS
nawmxzrlllpigggmmocm UM-1002
6 — Bud cHusy

PucyHok 1.8 — briok aemomamuyeckoeo do3uposaHusi bA/-1002
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HasHaueHne cBeToBbIX UHANKaTOpOB BAL] cooTBeTCcTBYET Tabnuue 1.13.

Tabnuya 1.13

CBeToBOM NHOnKaTOP HasHaueHune LiBeT
«PABOTA» Nugunkaumsa pexnma « PABOTA»
«OCTAHOBKA» Nugnkaumsa pexuma « OCTAHOBKA»
«YCTABKA x» Nuankaumnsa pexuma «YCTABKA x» 3 g
eneHbln
NHavkaumm paboTbl HarpesaTens,
«HAIPEB» yCTaHOBIIEHHOro B cocyae C
nojLienadyvsaroLinmM peareHTom
«MCTOLLEHVE |/|KI-(|)LI,|-|I/IKeaHI_-I,rI/IFI HeJOoMyCTUMOrO CHUXEHUSA
PEAFEHTA» LUeHTpauun noaLlienaymsaroLLero
peareHTa
NHOoukaumnsa HapyLeHnss HopmarnbHOM KpacHbIn
«HAPYLUEHUE paboTbl YCTPOMUCTBA aBTOMATUYECKOrO
PErYnmPOBAHUA» A031MpOBaHUs NapoB NoALlenaymsatoLwero
peareHTa

1.5.3.3 WcToyHuk nutaHus UM-1002

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

PoseTka PC4TB

Posetka PC4TB

CeTeBoe nuTaHue Llenb |GWG| +U )
~220B,50Tu Kout. |31 4| 2] 1 o o
4 3
\ \ 5 °
" KpacH. | CuH. [~ CuH. ~Kopwnu.
Y / _ (BUA CO CTOPOHBI
KoHT. | 5 6 1 2 3 4 navkn KOHTaKTOB)
LUenb | L N -U +U

NcTtouHuk nutaHua NM-1002

PucyHok 1.9 — Cxema coeduHeHul ucmoyHuka numaxusi NM-1002
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BHewHun Bug ncroynunka nutanunsa UIM-1002 nokasaH Ha pucyHke 1.10.

Kabenb ceteBom
L=15m

lMposoa
COE€NHUTENbHbIN
L=5m

Pasbem
(po3eTka PC4TB)
ans noakntodenna Kk bA

PucyHok 1.10 — BHewHul sud ucmoy4Huka numaHus UlM-1002

Kabenb ceTeBou:

1 17 b= W= 1o T=Y 1 < TR 1,5;
— KOSNMUYECTBO XXMM N HOMUHAMBHOE CEUEHMUE, MMZ .......ovvvieeeeeeeeeeeeee e 3x0,75;
— MPEAETIBHBIN TOK, A .ottt e e e e e e e e e e e e ereabaaeaaeens 10;
— HOMMWHanbHOE HanpshkeHue NePEMEHHOrO TOKa, B ... 220.
lMpoBoa coegMHNTENBHbIN:

a1 1 e F= W= Lo 1=Y 1 < TR T 5;
— KOJMYECTBO XUIT U HOMUHATMBHOE CEUYEHME, MM ...ooeeeeeeeeeeeeeeeee e 2x0,75.

1.6 Mapkupoeka

1.6.1 Mapk1poBKa CcoCcTaBHbIX YacTen aHanm3aTtopa cooteeTcTByeT [OCT 26828-86.

1.6.2 bnok npeobpasoBaTenbHbIN

1.6.2.1 Ha nepeaHen naHenu 6noka npeobpa3oBaTenbHOro HAHECEHO:
— HauMeHOBaHWe aHanuMsaTopa ¥ TOBapHbIN 3HaK;
— HavMeHOBaHue CTPaHbI-U3roToBUTENS.
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1.6.2.2 Ha 3agHen naHenu 6noka npeobpa3oBaTenNbHOro WUTOBOIMO UCNOSTHEHNSA U
Ha HWXKHEN NoBepxHOCTN Brnoka npeobpas3oBaTerlbHOr0 HAaCTEHHOIO UCMOSIHEHUS YyKpen-
neHa Tabnuyka, Ha KOTOPON HAHECEHbI:

— TOBapHbIN 3HaK N HAaUMEeHOBaHWe NpeanpUATUA-U3roTOBUTENS;

— eOWHbI 3HaK obpalleHna NPoAYKUMN Ha PbiHKE rocygapcTB-yneHoB TC;

— 3HaK yTBepxJeHus Tuna,

— HauMeHoBaHue u ycrioBHoe ob603HayYeHe aHann3aTopa;

— 3aBOJCKOW HOMEep aHanusaTopa v roq Bbirycka;

— perucTtpauuoHHbI HOMep B 'ocyaapCTBEHHOM peecTpe CpeAcTB U3MEPEHUN;

— WHTepBan mexay nosepkamu;

— HOMMHarbHOE 3HaYeHne HanpPsXKEeHUs 3MEKTPUYECKOro NUTaHUS;

— ycrnoBHoe 0b603HaveHVe poaa ANEKTPUYECKOro Toka U HOMWHanNbHas YactoTa ne-

peMeHHOro TokKa;

CMMBOI « @ », 0603HaYaoLWNIA KNEeMMY 3aLLMTHOIO 3a3eMIIEHMS.

1.6.2.3 Ha 6okoBoi noBepxHOCTM Grioka npeobpasoBaTefibHOroO LWMTOBOrO UCMOJ-
HEHWS1 N Ha HWXKHEN NoBepxHOCTK BGnoka npeobpasoBaTenlbHOr0 HACTEHHOIO UCNONTHEHNS
yKpensreHa rapaHTunHasi nnomoba.

1.6.3 'mgponanenp M1-1002

1.6.3.1 Ha wuTe rugponaHenu ykpenneHa tabnuyka, Ha KOTOPOW HAHECEHDI:
— TOBapHbIN 3HAK U HAUMEHOBaHWE NPeanPUATUS-U3roTOBUTENS;
HanmMeHoBaHWe 1 yCroBHOe 0603HaYeHne rmgponaHenu;

3aBOACKOW HOMep rmaponaHenu u rofd Bbinycka;

— CUMBOJIbI « @ », 0603HavaKLWme 3aXNUM 1 BUHT 3aLLMUTHOrO 3a3eMI1eHNs.

1.6.3.2 Ha nepegHen naHenu 6rioka aBToMaTtuyeckoro Ao3vposaHusa (ganee bAL)
HaHeCEeHbI:

— TOBapHbIN 3HAK U HAUMEHOBaHWE NPeanpPUSATUS-U3roTOBUTENS;

— HammeHoBaHue BA[;

— MapKMpOBKa, yKasbiBatoLas (PyHKLUMOHaNbHOE Ha3HavYeHe pa3beMoB.

1.6.3.3 Ha kopnyce BA[l ykpenneHa Tabnuyka, Ha KOTOPON HaHECEHbI:

— ycnoBHoe ob6o3Ha4veHne bAL;

— 3aBopgckon Homep BA[ v roa Bbinycka.

1.6.3.4 Ha nepeaHen naHenu 6noka ycunutensa HaHeceHb!:

— TOBapHbIN 3HAK U HAUMEeHOBaHWe NpeanpPUATUS-U3roTOBUTENS;

— HauMeHoBaHWe n ycrioBHoe 0603HaveHne 6rioka yeunutens;

— MapKMpOBKa, yKa3sbiBatoLlas PyHKLUMOHANbHOE Ha3HavyeHe pa3beMoB.

1.6.3.5 Ha HmxHeln noBepxHOCTM Bnoka ycunutensa HaHeCceH CUMBON « @ », 060-
3HaYyalLWMn BUHT 3aLLUTHOMO 3a3eMieHus.

1.6.3.6 Ha kopnyce nctodnunka nutanmna UM-1002 ykpenneHa tTabnuyka, Ha KOTOPOW
HaHeCeHb!:
TOBapHbIM 3HaK U HaMeHOoBaHWe NpeanpuUATUS-U3roToBUTENS;
HanMeHOBaHWe N yCroBHoe 0603Ha4YeHNEe NCTOYHUKA NUTaHWS;
3aBO/ICKON HOMEpP MCTOYHUKA NUTaHUSA U rof Bbinycka,

— HOMWHasbHbIE 3HAYEHUS1 NEePEMEHHOro (BXOASALEro) U MOCTOAHHOMO (BbIXO4s-
LLero) HanpsXXeHus.



29

1.6.3.7 Ha kopnyce gatymka npoBOAMMOCTU HAHECEHDI:

— ycrnoBHoe 0603Ha4YeHne gaTtynka NPoBOAUMOCTH;

— 3aBO[CKOW HOMep AaTymka NpOBOAUMOCTU U rof Bblinycka.

1.6.3.8 Ha kabene gatumnka TemnepaTypbl ykpenneHa Tabnunyka, Ha KOTOpOn HaHe-
CeHbl 3aBOACKON HOMEpP W rof Bbinycka.

1.6.3.9 Ha a4enke NnpoTo4HOM yKpenneHbl Tabnuykn, Ha KOTOPbIX HAHECEHDI:

— MapKMpOBKa, yKasbiBatoLlas (PyHKLUMOHANbHOE Ha3HavyeH1e LWTyLepos;

— MecCTa YCTaHOBKN 3N1eKTpoaoB.

1.6.3.10 Ha komnpeccope K-1002 ykpenneHa Tabnumyka, Ha KOTOPON HAHECEHbI:

— TOBapPHbIN 3HAK N HAMMEeHOBaHWE NPeanPUATUA-U3rOTOBUTENS;

— HaMmeHoBaHue 1 yCrioBHOe 0603HavYeHne KoOMNpeccopa;

— 3aBOJCKOW HOMep KoMnpeccopa M rof, Bbinycka.

1.6.3.11 Ha HwxHen noBepxHocTU komnpeccopa K-1002 HaHeceH cumMBoOs « @ »,
0603HavaoLWLnn BUHT 3aLLMTHOIO 3a3eMeHuns.

1.6.3.12 NapaHTMHaa nnomba HaHeceHa Ha:

— komnpeccop K-1002;

— BA[O-1002;

— ©Bnok ycunutens.

1.6.4 TpaHcnopTHas MapKnpoBka

1.6.4.1 Ha TpaHcnopTHOM Tape (Kopobke) HakneeHa aTUKeTKa, cogepxallasi Haume-
HoBaHuWe n 0603HayYeHe aHanm3aTopa, AaTy YNakoBKW, TOBAPHbIN 3HaK, TenedoHbl, agpec
N HaMMeHoBaHWe NpeanpPUATUA-U3roTOBUTENS.

1.6.4.2 Ha TpaHcnopTHon Tape (KOopobke) HaHeceHbl MaHUNYNAUMOHHbIE 3HAKM:
«Xpynkoe. OctopoxHo», «bepedb OT Bnarmy», «Bepx» n «[lpegensl Temnepatypbi» Mo
FOCT 14192-96.

1.7 Ynakoeka

1.7.1 YnakoBka obecnevnBaeT COXpaHAEMOCTb aHanM3aropa npu TpaHCNnopTnpoBa-
HUM N XPaHEHUN.
1.7.2 o 3awmTe aHanmsaTopa OT KnNnMaTU4YecKknx pakTopoB BHELLHEN cpeabl yna-
koBka umeert kateroputo KY-1 no rOCT 23170-78.
1.7.3 YnakoBka cootBeTcTBYeT TpeboBaHusam MOCT 9.014-78 ana rpynnel nsgenun lll:
— BapuaHT BPEMEHHOW NPOTMBOKOPPO3MOHHON 3awwmnTbl B3-0;
— BapuaHT BHYTpPeHHen ynakosku BY-4.
1.7.4 B oTAenbHble NONMATUNEHOBLIE NAKeTbl YKNaablBaOTCA:
6nok npeobpasoBaTenbHbIN;
— rmgponaHens;
NCTOYHMK NuTaHmna UIM-1002;
KOMNIIEKTbl 3anacHbIX YacTewu;
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— KOMMJIEKTbl MOHTaXHbIX YacTewn;

— KOMMNJIEKTbl MIHCTPYMEHTA U NPUHAaANEXHOCTEN;

— PYKOBOACTBO MO 3KCMfyaTaumm, nacnopT 1 ynakoBoYHasi BeOMOCTb.

1.7.5 YnakoBka kabensi coegnHutensHoro K1002.5 cooTteeTcTByeT TpeboBaHUAM
FOCT 18690-2012.

1.7.6 CocTaBHble YacT aHanua3aTopa yKraabiBalTCs B KAPTOHHYK KOPOOKY C no-
cnefyouwen ee 3aknenkon NoNIMMEPHON NIMMNKOW NIEHTON. ONeKTPoabl YNOXeHb! B OTAe N b-
Hble KapTOHHbIE KOPOOKM.

1.7.7 CBob6ogHOE NPOCTPaHCTBO B KOPOBKE 3amnofHAEeTCs aMopTU3aUMOHHbIM MaTe-
puarnom.

1.7.8 Cpok COXpaHseMOCTUN 4O NepeynakoBbiBaHUSA paBeH CPOKy Cnyx0bl aHanmnsa-
Topa.

1.7.9 MNepeynakoBbiBaHNE aHanu3aTopa NPoBOAUTLCA B crnydae obHapyxeHus ge-
peKTOB ynakoBKM Mpu OCMOTpPax B MNPoLiecce XpaHEeHUs UIn Mo UCTEYEHUN CpOKa COXpaHs-
€MOCTM 10 NepeynakoBbIBaHWS.

1.7.10 Mo cornacoBaHu1io C 3aKa34nMKoM OOMycKaeTcs NPUMEHATb apyrne BUAbl KOH-
cepBaLnn U YaKoBKM.

1.8 Cpedcmea usmepeHuli, UHCMpyMeHm u npuHadnexHocmu

[ns akcnnyatauuym aHanusaTopa OOMONHUTENbHO TpebyloTcs cpeactBa uaMmepe-
HUWA, UHCTPYMEHT U NPUHAANEXHOCTU, NpeacTaBneHHble B Tabnuue 1.14, He Bxoasilume B
KOMMMEKT NOCTaBKM aHanu3aTopa.

Tabnuya 1.14

HanmeHoBaHue TexHuyeckune Konu- HasHaueHune
cpencrtea XapaKkTepUCTUKN 4YecTBO,
LUT.
TepmomeTp [lmanasoH nsmepeHnn MpurotoBneHne
nabopaTopHbIN oT muHyc 50 go nntoc 300 °C. 1 KOHTPOMbHbIX
AneKTpoHHbIN JIT-300 MorpeLlHoCcTb n3amepeHni pacTBopoB
+ 0,05 °C.
Becbl nabopatopHblie [lmanasoH B3BeLLUMBaAHNSA
3neKTpoHHble B1502 ot 0,500 1500°. 1
MorpelLHOCTb B3BELLMBAHMS
He 6onee + 30 mr
TepmocTar [nanasoH perynupoBaHus
XWUOKOCTHbIN TemnepaTtypbl oT nntoc 10
TXX-TC-01/26 no nntoc 100 °C. 1
[MorpelwHocTb NogaepxaHus
TemnepaTtypbl He 6onee + 0,1 °C.
MepHas konba OCT 1770-74 1000 cm® MpurotoBneHne
3
2-1000-2 KOHTPOIbHbIX
MepHas konba FOCT 1770-74 1000 cm?, class B 1 pacTBOpPOB
nfacrmaccoBas
MuneTtka 2-1-2-1 FOCT 29227-91 1 cm3,
1
norpeluHocTb + 0,01 cm®
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lNpodomkeHue mabnuubi 1.14

HanmeHoBaHue TexHun4yeckune Konu- HasHna4yeHne
cpeancrtea XapaKkTepUCTUKN 4ecTBO,
T,

MuneTtka 2-1-2-5 FOCT 29227-91 5 cm3, 1

norpelHocTb + 0,05 cm?®
MuneTka 2-2-50 FOCT 29169-91 50 cm3, 1

norpelwHocTb + 0,1 cm®
CraHgapT-TuTpbl FOCT 8.135-2004, "pagyvpoBka
A9 NPUroTOBIIEHNS pH 1,65; 9,18. pH-anekTpoaa
obpasyoBbIX

BydepHbIX pacTBOPOB
2-ro paspsaga
Ha 06bem 1000 cm3

HaTtpuin xnopucTbin FOCT 4233-77, X.u. — "pagyvpoBka
AMMMaK BOOHbIN FOCT 24147-80, oc. u. 23-5 - aHanusartopa
[AunnsonponunamMmuH (8.03646.2500), MERCK - Mo KOHLEeHTpauum
Ansi cuHTe3a MOHOB HaTpus,
OnatunamuH CAS No: 109-89-7 - npuroToBreHne
Boaa ouuuieHHas OCT 34-70-953.2-88 - KOHTPOJIbHbIX
pacTBOpPOB

I1pumMe4aHue- [lonyckaeTca npuMeHeHne Opyrux cpeacTs USMEPEHUn, nme-
OLLMX aHANOrMYHbIe UK NyYLlIne XapakTepPUCTUKN.
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2 NCINOJNb3OBAHUE MO HA3HAYEHMUIO

2.1 3kcnnyamayuoHHbIe 02paHUYeHUst

2.1.1 Cobntogatb paboyme ycrnoBus aKkcnnyaTauum n TpeboBaHns K aHanmManpyemMon
cpege.

2.1.2 Obeperatb OT yaapoB 6rok npeobpasoBaTenbHbIA, 3MeKTpoabl U ruapona-
Henu, Tak Kak B UX KOHCTPYKLMM UCNOSb30BaHbl Xpynkue Matepuarn.

2.1.3 N3beraTb HaxaTusi KHOMOK Grioka npeobpasoBatenbHoro u BAL ocTpbiMu
npegmeTamm.

2.1.4 He ponyckaTb nsmepeHue Cna, pNa 1 Temnepatypbl B pacTBopax, Coaepxa-
LWMX PTOPMCTOBOAOPOAHYIO KUCIOTY UMK ee CONKn U BellecTBa, obpasytolime ocagku u
MIEHKM Ha NOBEPXHOCTUN 3NEKTPOAOB, a TakkKe IKCnnyaTaunst U XpaHEHUE 3NeKTPoaoB, He-
3anoSTHEHHbIX 3NIEKTPONTUTOM.

BHUMAHUE: HE OOMNYCKATb XPAHEHUE HATPUEBbLIX 3JIEKTPOLOOB B
«CYXOM» BUOE, Tak KaK 3neKkTpoAbl NOSIHOCTLIO TEPSAIOT CBOU XapaKTEePUCTUKU NpU
MX BbiCyLUuMBaHUn!

2.1.5Mpn TpaHCnopTUpoBaHUN 4YyBCTBUTESNbHAA 4YacTb HaTPUEBbLIX 3NEKTPOOO0B
AO0JTDKHA BbITb 3aKpbiTa KOMMNAa4YkoM C pacTBOPOM HaTpusi TeTpabopaTta (bypbl) 5 %.

2.2 Yka3zaHue mep 6e3onacHocmu

2.2.1 bnok npeobpasoBaTtenbHbl 4OMKEH ObITb YCTAaHOBMEH B MECTE, He 3aTpyaHS-
lOLLIEM OTKIIOYEHME €ro OT CETU NUTAHWUS.

2.2.2 K paboTe ¢ aHanM3aTopom JonyckaeTcst nepcoHarn, U3y4ymBLUNNA PyKOBOLCTBO
no aKcnnyaTtauum n gencteyowme mepbl 6e3onacHocTn npu pabote ¢ XMMUYECKUMN pac-
TBOpPaMu, a TakkKe MMeKLKnI Aonyck k paboTte ¢ anekTpoyctaHoBkamu ao 1000 B.

BHUMAHUE: 3AMPELLUAETCA paboTta ¢ aHanM3aToOpOM NPU CHATbIX KpbILIKax
Kopnyca 6roka npeo6pasoBaTesibHOro 1 UICTouHuka nutaHusa UM-1002, a takke npu
OTCYTCTBUM 3a3emMneHus 6rnoka npeobpasoBaTenbLHOro u rugponaHenu!

2.2.3 JneKkTpuyeckne Lenu, OCyLLeCTBSAIOLWNE BHELLIHME NOAKMIOYEHME K pa3beMy
«TOKOBbIU BbIXO[A, CUTHANU3ALUA, RS-485», 4OMKHbBI ObITh BbINOMHEHbLI 9KPaHM-
poBaHHbIM kKabenem nnbo NpoBogamMu, PacnoOXKEHHbIMU B MPOBOAALLNX KAaBenbHbIX Xe-
nobax nnu B kabeneroHax.

2.2.4 lpwn paboTe rmgponaHenn MCNonb3yeTcs OOUH M3 MOALlenayvnBaroLLmx pea-
reHTOB — AMM30MNPONUNaMnH, AU3aTUIaMuH NMbo aMmmMmnak, KoTopble ABNAKTCS eaKMMKM ner-
KOBOCMaMEHSALWMMNUCA Xungkoctamu. MNpn HopmanbHOM NpUMEHEHMM aHanu3aTtopa (Ko-
roa obecneyveH HenpepbiBHbLIN NOTOK aHaNU3npyemon cpeabl Yepes si4ernky NPOTOYHYH U
CcBOOOAHLIN CNMB aHanNM3Mpyemon cpeabl U3 S4YEkM NPOTOYHOM) BblAeneHne noaiienaym-
BalOLLLEro peareHTa B Bo3gyx paboyen 30Hbl OTCYTCTBYET.
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2.2.5 3anonHeHue cocyaa noAllenadmBarolLlnmM peareHToOM Npou3BOANTb B BbITSX-
HOM LWKady. Mpu aTOM crnegyeT NPUMEHATb Mepbl NPEAOCTOPOXHOCTU U NHOMBUAYASTbHbIE
cpeacTea 3awuThl Npu paboTe ¢ eAKMMU NErKOBOCMNIAMEHSOLWMMUCS XXUOKOCTAMU B COOT-
BETCTBUM C TUMNOBbLIMW OTpacreBbiMM HOopMamu. He ponyckaTb nonagaHue peareHTa
BHYTPb OpraHu3mMa, Ha KOXy 1 B rnasa.

2.2.6 lNomelleHune, rae HaxoamnTcsa paboTatowas rmgponaHens, AOMKHO ObiTb 060-
PYyAOBaHO HeMNpepPbLIBHO AENCTBYOLWEN NPUTOYHO-BbITSXXKHOW BEHTUNALMEN.

2.3 [loGzomoeka aHanuszamopa K pabome

2.3.1 Nony4eHne aHanunsaTopa

Mpwn nonyyeHun aHanusaTopa crneayeT BCKPbITb YNaKOBKY, MPOBEPUTb KOMMIEKT-
HOCTb M y6eanTbCcs B COXPAHHOCTM YNakoBaHHbIX N3AENWNA.

Mocne npebbiBaHWA aHanM3aTopa Ha XONoA4HOM BO3ayxe Heo6XoaMMO BblaepkaTb
ero npu KOMHaTHOWM TemnepaType He MeHee 2 4, Nocrne Yero MOXHO MPUCTYNUTb K Noaro-
TOBKe aHanusaTopa k pabore.

2.3.2 NogrotoBka 6noka npeobpasoBaTenibHOro

2.3.2.1 YcraHoBka b6noka npeobpa3oBaTenbHoro

YcTtaHoBUTbL 610K Npeobpa3oBaTenbHbIN B MECTE, HE 3aTPYOHAIOLEM OTKITOYEHNE
€ro OT CeTU NUTaHus.

PacnonoxeHue 1 pasmep oTBepCTUN ANs KpenneHnsa 6noka npeobpasoBaTensHOro
LLINTOBOrO UCMOSIHEHUS B LLINTE — B COOTBETCTBUU C PUCYHKOM 2.1.

Bnok npeobpasoBaTenbHbIi aHanu3aTopa LWWTOBOrO WCMOSTHEHUSI YCTAHOBUTL C
BHYTPEHHEN CTOPOHbl WmMTa. Haknagky, BXOASLLYO B KOMMIIEKT MOHTaXHbIX 4YacTeun
BP49.06.000, ycTaHOBUTb C NULEBOW CTOPOHbI LLMTa B COOTBETCTBUM C PUCYHKOM 2.2.

[nsa kpenneHus 6noka npeobpasoBaTenbHOro Ha wuTe (TONWWHOM 40 3 MM) MOXHO
BOCNOSb30BaTbCA BUHTaMn M5x8 ¢ raikamun, BXOAALWMMN B KOMIMMEKT MOHTaXHbIX YacTeun
BP49.06.00.

PacnonoxeHnve n pa3vep OTBepCTM Ana KpenneHust 6rnoka npeobpasoBaTenbHOro
HACTEHHOIO UCMOJSTHEHMS Ha BEPTUKASIbHON MOBEPXHOCTN — B COOTBETCTBUMN C PUCYHKOM 2.3.

KoHcTpykums ©noka npeobpasoBaTenlbHOr0 HaCTEHHOrO MCMOSIHEHUSI NO3BONSET
OCYLLEeCTBNATb €ro KpensieHne Ha pasfnuyHbiX BEpTUKaNbHbIX MOBEPXHOCTAX, MO3TOMY Kpe-
NeXHble N3OeNus B KOMMNIIEKT NOCTaBKU HE BXOOAT.
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PucyHok 2.1 — PacrnionoxeHue u pasmep omeepcmuli 05151 KpenneHus
6s10Kka npeobpaszoeameribHO20 WUMOBO20 UCIMOMHEHUS 8 wume

Bnok npeobpasoBaTtenbHbil
LLIUTOBOIO UCMONMHEHMS

—~~Tanka M5

M5x8 ~_LLnT c oTBEpCTMAMM

Ona KpennexHuaA

Haknagka

PucyHok 2.2 — YcmaHoeka br1oka rnpeobpa3oeamesibHO20 WUMmoeo20 UCIOTHEHUS
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4 oTB.

BepTukanbHas
NOBEPXHOCTb

PucyHok 2.3—- PacrionoxeHue u pa3mep omeepcmud 051 KperneHus
6r10ka npeobpazosamesibHO20 HACMEHHO20 UCIOTHEHUS

3aszemnuTb Kopnyc 6noka npeobpasoBaTesibHOro MeAHbIM NPOBOAOM XenTo-3ere-
HOro LBeTa cevyeHnem He MeHee 0,75 MM2, nogknioyaeMbiM K KneMmme 3a3eMneHus.
MoaBecTn ceTeBOE NUTaHUE (B 3aBUCUMOCTU OT UCMONHEHNS aHanmM3aTopa):
a) ~ 220 B, 50 Ny ¢ nOMOLLbI0 NOAKNKYEHUA BUMNKN K LUTENCENBbHOW PO3ETKE C 3a-
3eMMSALWMM KOHTAKTOM;
6) ~ 36 B, 50 'y, ¢ NoOMOLbI0 NOAKMHOYEHNS K KOHTaKTaM CeTEeBOro kabens:
— TMpOBOJ KpacHOro ueeta — gasa;
— NpOBO[ CUHEro LBeTa — HyfieBou NPOBOA;
— MpPOBOJ XXEeNTo-3efIEHOro LBeTa — 3a3eMieHmne.

2.3.2.2 BHeluHWe noaknoyeHns bnoka npeobpasoBaTesibHoro

BHUMAHMUE: MoaknioyeHne BHELWHUX YCTPOUCTB K ON10OKY npeobpa3oBaTenb-
HOMY NMPOU3BOAUTbL NPU OTKIMHOYEHHOM NMUTAHMU BHELHUX YCTPOUCTB U Gnoka npe-
obGpa3soBaTenbHoro!

BHelwuHMe noakntoveHus Kk 6noky npeobpasoBaTeslbHOMY NPOU3BOAATCH K pa3bemy
«TOKOBbIW BbIXOA, CUTHANTU3ALIUA, RS-485» ¢ ucnonb3oBaHem po3etkn PC19TB
C KOXXyXOM, BXOASLLEN B KOMMNIIEKT MOHTaXHbIX Yacten BP37.03.000.

[nsa BHeLWHero noakntoyeHuns Kk 6noky npeobpasoBaTenibHOMY cneayer:

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

— pasobpaTtb po3etky PC19TB B coOTBETCTBMM C PUCYHKOM 2.4 4;

— MNpunNasTb KOHTaKTbl B COOTBETCTBMM C PUCYHKOM 2.46 1 Tabnuuen 2.1.
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76 5 4
12 11 10 9 8
16 15 14 13
PoseTka 19 18 17
PC19TB :
KoHTakTbI
KOXYX  Fajika
a — KoHcmpykuyusi posemku 6 — Bud co cmopoHbI nauku

KOHMaKkmeos

PucyHok 2.4 — Pozemka PC19TB ¢ KOXyxom

Tabnuya 2.1
- BHewHee
KoHT. | BbixogHow curHan Llenb
nogkroyeHme
1 Pene
2 «neperpyska»
7 WcnonHutensHoe
Kanan A o
8 Pene YCTPOUCTBO
12 «ycTaBka»
13
3 Pene
4 «neperpy3ka»
16 K WcnonHutensHoe
aHan B o
17 Pene YCTPONCTBO
18 «ycTaBka»
19
5 BbixogHown Kanan A (+)
6 TOK Kanan A (-)
9 Kanan B (+) Pernctpupytoiee
6 Kanan B (-) YCTPOWCTBO,
11 SG (curHanbHasg 3emns) KOMMblOTEP
14 Mopt RS-485 DAT+ (daHHble +)
15 DAT- (daHHble )

B omanasoHe o1 4 o 20 MA BHelwHASA Harpy3ka Ry He gommkHa npesbiwaTtb 500 Om,
B AnanasoHe ot 0 0o 5 mA — 2 kOwm.

3aMblkaHMe «CyXUX» KOHTAKTOB perie «neperpyska» u pene «yctaBka» NpPoncxoanT
B COOTBETCTBMU C Tabnuuen 2.2.

CxeMa NoaKMioYeHUs BHELLHel Harpy3ku K KoHTakTam pasbema « TOKOBbIW Bbl-
XOO» npuBeaeHa Ha pucyHke 2.5.
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Llenb KOHT.
Kanan A (+) 5
Kanan A, B (<) 6 4
Kanan B (+) 9

—

R

Ru

PucyHok 2.5 — Cxema nook/toyeHusi eHelWHel Hagpy3Ku
Kk koHmakmam pasbema «TOKOBbIU BbIXOO»

Tabnuya 2.2
KoHTponnpyembin KaHan 3Ha4yeHune Homepa KoHTaKTOB,
napameTp KOHTpONUpyemMoro po3eTkn PC19TB,
napameTpa MeXay KOTOpPbIMK
3aMblkaeTcs uenb
M3mepeHHOe 3HayeHne A BbIXOZ 3a npeensbl
Cna, MKr/gm® 3anporpamMmMmnpoBaHHOro
M3mepeHHOe 3HayeHune AnanasoHa U3MepeHun
pNa
M3mepeHHoe 3Ha4veHne 1 —:l
o0C, uB 2
M3mepeHHoe 3Ha4veHne
Temnepartypsl, °C
M3mepeHHOe 3HayeHne B BbIXOZ 3a npenensbl
Cna, MKr/gm3 3anporpamMMmnpoBaHHOIoO
M3mepeHHoe 3Ha4veHne AnanasoHa M3MepeHun
pNa 3
M3mepeHHoe 3Ha4veHne [ |
90C, MB 4
M3mepeHHoe 3Ha4veHne
Temnepartypsl, °C
M3mepeHHOe 3HayeHne A MeHee 3Ha4YeHNsA yCTaBKu
Cna, MKr/gm3 MIN [ I
8
M3mepeHHoe 3Ha4veHne Oonee 3Ha4YeHUs ycTaBku
oNa MAX 12 =
13
M3mepeHHOe 3HaveHne B MeHee 3Ha4yeHus YCTaBKu 16 L~
Cna, MKr/am3 MIN 7 j

M3mepeHHoe 3Ha4veHne
pNa

bonee 3HayYeHNs ycTaBku
MAX

18
o] |

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

HanpsxeHun 36 B.




38

2.3.2.3 lNogkntoveHre BHELLHMX YCTPONCTB K 610Ky npeobpasoBaTenibHOMY C UCMOMb30-
BaHveM 6noka knemm BP51.04.000

Bnok knemm BP51.04.000, noctaBnsiemMbii N0 OTAENBHOW 3asiBKe, NpeACTaBnNeH Ha
puUcyHke 2.6.

MoakntoyeHne 6roka KnemMm ocyLecTsnsieTcs ¢ noMmoLubto po3eTkn PC19TB k pasb-
emy «TOKOBbI/ BbIXOO, CUTHANU3ALUA, RS-485» 6r0ka Npeobpa3oBaTenbHoro.

MoaKnoYeHns BHELLHMX YCTPONCTB K BfIOKY KNeMM Npon3BOAUTL B COOTBETCTBUMN C
atuketkon BP51.04.0003T.

Kpblwka Kabenb

3arnyLwka
4 wr.

KabenbHbii BBOg MGB12
4 wr. Posetka PC19TB

PucyHok 2.6 — briok knemm BP51.04.000

2.3.3 lNoaroToBka rugponaHenu

2.3.3.1 YcTaHoBKa rugponaHenu

YcTaHoBUTbL rMaponaHens B ygobHoM mecTte B6nn3n npobooTbopHuka.

PacnonoxeHne n pasamep OoTBEpCTUMM ONA KPenreHusa rmgponaHenu — B COOTBET-
CTBUWN C PUCYHKOM 2.7.

3aseMnuTb WMT rmaponaHenM MedHbiM NPOBOAOM XenTo-3eNeHoro LBeTta ceve-

HUem He meHee 0,75 MM?, NOAKMNoYaeMbIM K 3aXUMY « ».
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PucyHok 2.7 — PacrionoxeHue u pasmep omeepcmuti Onsi KpernieHus 2uéponaHernu

CoeauHntb 610K ycunutensa ¢ 6rnokom npeobpasoBaTeribHbIM kKabenem coegnHu-
TenbHbiM K1002.5, BXoAALWMM B KOMMMNEKT nNocTtaBku, nnbdo kabenem K1002.L.

2.3.3.2 lNoarotoBKa dNeKTPOA0B

MoaroToBUTL HATPUEBLIN ANekTpoa 1 pH-anekTpod B COOTBETCTBMU C NacnopTtaMmu
Ha NPUMeEHAeMble 3NeKTPoabl.

[na ycTaHOBKW 31eKTPOAOB OTBEPHYTb OT SMENKN NPOTOYHOM COOTBETCTBYIOLLYIO
KPbILLKY AS1S KpensieHUs arekTpoaos, nssneds konbuo BP43.02.004.

HageTb B COOTBETCTBUM C PUCYHKOM 2.8 Ha 9NeKTpOoL CHU3Y KPbILLKY, Wwanby (dac-
KO BHM3) 1 konbLo BP43.02.004.

PaccTtosiHne oT HUXHero kpasi anektpoga o konbua BP43.02.004 gomkHO ObiTb
okosno 30 Mm.

YcTaHoBUTb ANEeKTpoabl B ﬂqeﬁky NPOTOYHYHO B COOTBETCTBMUN C PUCYHKOM 2.9
M 3aTAHYTb KPbILWKY C NOMOLbIO cneunarbHOro Krnio4a, BXxogALwero B KOMMNJ1EKT MOCTaBKN.
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onekTpoa

\

Kpbiwka

LLlanba

KonbLo
BP43.02.004

-

PucyHok 2.8 — lNodzomoeka Hampuegozo u pH-anekmpodos
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pH-anekTpoa

HanVIeBbIVIH

anekTpon -

Kpbiwka

HAuenka
npoTo4yHas

PucyHok 2.9 — PacnionoxeHue Hampuegoao u pH-anekmpodos
8 sYelike rnpomoYyHoU (MecmHbIl eud)

MoagcoeauHUTb pasbeM HaTpueBoro anektpoga K pasbemy «JIEKTPOA pNa»
6noka ycunutens, pasbeM pH-anekTpoaa — k pasbemy «JIEKTPO[ pH» B cooTBEeTCTBMMU
C pucyHkom 2.10.

MeTannuyeckne 4yactTu pasbeMOB 3aKPbITb 3aLUTHBIMU BTYIKAMU.

BY-1002 snox%m\
Briok

ycunurens v BbiX
@® ANEKTPOR 3NEKTPOR DATYUK D
pNa pH TEMNEPATYPbI =/
\
BTynka
3aluTHas
\\\
N~

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

lMocne ycTaHOBKM HaTpMeBOro n pH-anekTpoaoB B A4ErKy NPOTOYHYIO ee Heobxo-
ANMO cpasy Xe 3anosiHUTb aHann3npyemoun cpeaoun.
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[nsa aToro Heob6xoaumo:

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

6) obecneunTb cBOGOAHBIV CNNB aHaNM3NpyemMoun cpeabl U3 rmgponaHeny;

B) OTKPbITb 3aXUM 1 1 NO4aTb aHanNM3Mpyemyto cpeay B s4elriKy NPOTOYHYI rMapo-
naHenw;

r) 3aKkpbITb 3aUM 1 NOcne NOSBNEHMS aHaNU3Npyemown cpeabl B HOUKATope pac-
xoAa rmgponaHenu.

Saxum 1

Mopaya ——> gt
Tpy6ka NBX CT-18

Danyrp4,0x1,5; L = 1000 Mm 1 —a) = P
(modsodswas) Ll ’

Tpy6ka NBX CT-18
@BHyTp.l6,0X2,0; L =500 mm

(crugHasi)
Cnus ﬂ

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

[onyckaeTcs 3anosfiHNTb A4ENKY NMPOTOYHYIO ANCTUNNMPOBaAHHON BogoW. [ns
3TOrO:
a) noacoeanHuTb Tpyokm NBX CT-18 B COOTBETCTBUN C PUCYHKOM 2.12;
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6) 3anMTb B EMKOCTb KOHTPOSIbHOrO pacTBopa AUCTUNIMPOBaHHYO BOAY;

B) OTKPbITb 3aXnM 1 1 nogaTb ANCTUNNIMPOBAHHYIO BOAY B SYEVKY MPOTOYHYHO ra-
ponaHenu;

r) 3aKpbITb 3aMM 1 nocre NosIBNeHUst AUCTUNNMPOBAHHOW BOAblI B MHAMKATOpE
pacxoda ruaponaHenm.

BHUMAHMUE: MNpwn 3anonHeHUX NPOTOYHOU SA4YEUKN ANCTUNNIMPOBAHHOW BOAOU
UCKNMIOYUTb NEPENONIHEHUE nHankaTopa pacxoaa, obecneymB cBOOOAHLIN CNUB
BoAabl!

3axum 2

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

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

Cnus ﬂ

PucyHok 2.12 — 3anonHeHue audponaHenu [T1-1002 ducmurnnuposaHHOU 8000U
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2.3.3.3 3anuBka nofLLenavmBaroLLEero peareHTa B COCyA

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

[nsa 3anvBkM noflienaymeatollero peareHta B cocyq rugponaHenu T1-1002 cne-
ayert:

— oTcoeauHuTb Tpybky NMBX CT-18 ¢ BHyTpEeHHMM anameTpom 2,5 MM OT WTyuepa
ocHoBaHua komnpeccopa K-1002 (pucyHok 2.13a);

— 0TCOoeauHUTb NpoBof, 3a3emreHus komnpeccopa K-1002, oTkpyTmB BUHT MS5x12
OT aepxatens (pucyHok 2.136);

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

OcHoBaHue
KoMnpeccopa Wai6a
K-1002 cTonopHas

Wryuep BuHT
M5x12

Tpy6bka
MBX CT-18
@BHyTp.2,5X1
MpoBoa
3a3eMreHuns
HepxaTenb

/|| e e e RV R T O TEV EEEGER.

Briok aBTomMaT1yeckoro e L9
posupoaHusa (BAL) \.-\I\ I S R

HAPYILIEHWE
PENYNUPOBAHWA
=

HAFPEB  PAEOTA OCTAHOBKA YCTABKA
=

———
Ba)=
Pasbem \ — = —4 — /

«KOMMNPECCOP»

Pasbem
(po3etka PC10TB)

PucyHok 2.13 — [JemoHmax komripeccopa K-1002
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— UM3BrieYb cocyq And nojuwienadyveatlollero peareHta (ganee — cocya) w3 gepxa-
Tens;

— MNOMECTUTb COCYA B BbITSXKHOW LUKaQ;

— OTBEpPHYTb KPbILWKY OT ropfioBUHbI COCyAa, YAepXmnsas oOCHOBaHME Komrpeccopa
K-1002 oT BpalleHusi, B COOTBETCTBUN C PUCYHKOM 2.14;

OcHoBaHuve
komnpeccopa K-1002

Kpbllwka

Mposog, Ka6enb

3asemMieHnAa komnpeccopa K-1002
2 Cocya ans
§o 7
/// noLliena4vymearoLlero
peareHTa (dfiakoH
2 nnacTvkoBbin 1 Am3)
y
7 Pasbem kabens
077
// komnpeccopa K-1002
j/)) (po3eTtka PC10TB)

4

PucyHok 2.14 — Komnipeccop K-1002

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

BHUMAHUE: PASBABUTb BOBOE noawena4yvBarowmmn peareHT O4MLLEHHOMN
BOAOM ANA xummnyeckoro aHanusa no OCT 34-70-953.2-88, ecnu TemnepaTtypa OKpy-
Xawoulero Bo3ayxa Bbiwe 30 °C!

NMPEOOCTEPEXEHUE: HE OOMNYCKATb nonagaHme noglwenavyvBalroLwero pe-
areHTa Ha OKpalleHHble NMOBepPXHOCTU y3noB rugponaHenu, BALl n 6noka npeobpa-
30BaTesibHOro Bo nsbexaHue ux noBpexaneHus!

— yCTaHOBUTbL OCHOBaHwe kommnpeccopa K-1002 Ha cocyn, 3aBepHyTb KPbILKY,
obecneymB repMeTUYHOCTb COEANHEHUS;

— YCTaHOBUTb COCY[ C NOALLEeNaYnMBaroLLMM peareHToOM B AepxaTtenb ruaponaHen;

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

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

— npucoegnHnTb pasbem kabens (posetky PC10TB) komnpeccopa K-1002 k pasb-
emy « KOMINPECCOP» BAL.
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2.3.4 lNogroToBka nctovHnka nutaxHmsa MM-1002

YcTtaHoBUTb UCTOYHUK nuTaHns UM-1002 B mecTe, He 3aTpyAHAOLWEM OTKNIOYEHne
ero ot cetu nutanua 220 B, 50 Iy,
PacnonoxeHne 1 pasmep OTBEPCTUI ANS KpenneHus NCTodHuka nutanusa UIM-1002
— B COOTBETCTBUM C pUCYHKOM 2.15.

MNoacoeanHuTb kKabenb nctodHnka nutaHua UM-1002 k pasbemy « == 24 B» BA[.

Moasectun ceteBoe nutaHue (~ 220 B, 50 Ny) ¢ NOMOLLbIO NOAKITOYEHUS BUSKU UC-
ToyHuka nutaHma UIM-1002 k wtencenbHOW po3eTKe C 3a3eMNSIOLLMM KOHTaKTOM.

—_—
1
\
\
\
\
\
|

|
|
|
|

|

[qV}
—
—
BepTMKaanaﬂ/’F/
NoBEPXHOCTb
' §é\\\!
4,5 t
4 oTB. . S
o \\\\4

PucyHok 2.15 — PacrionioxeHue u pasmep omeepcmuli 0515l KperneHus
ucmoy4Huka rnumaxusi Nr-1002

2.3.5 NogrotoBka yCcTpoMCTBa 403MPOBAHUSA peareHTa

Bkntountb BALL, HaXaB KHOMKY « ».

MpoBepuTb 3Ha4yeHue ycTaBku. [nga atoro HaxaTb kHOMKy « PEXXUM», yoepxnsas
ee He meHee 1 c. Ha akpaHe nHaunkaTopa BAL] nosBuTCcAa 3Ha4YeHne ycTaBkn perynmpoBaHus
B YCITOBHbIX eANHMLIax.

PekomeHgyemas yctaBka — 70 ef.

Bpemsa HenpepbiBHOM paboThbl U HWXKHSAS rpaHMua Anana3oHa U3MepeHnin ykasaHbl B
Tabnuue 2.3.
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Tabnuya 2.3
MNoawenaymBaroLwmn YcTaBka HwxHas rpaHmya Bpemsa
peareHt perynupoBaHus, | AnanasoHa n3sMepeHui | HenpepbiBHON paboTbl
eq. CnNa, MKr/gm3 c 1 om3 peareHTa, cyT
AMMUEK 70 0,30 60
120 0,14 20

MakcumanbHoe 3HayeHue ycTaBku Npu NCNoNb30BaHMM aMMmnaka orpaHMYeHo 3Have-
Hnem 120 ep.

M3meHeHne 3Ha4yeHns yCTaBKM NPOU3BOAMTCS, KHOMKaMu «Trn «&», Ha nepegHen
naHenu BA[ yctaHoBUTbL HyxHoe 3HadeHune. KHonkon «PEXWUM» nepentn B pexum
«PABOTA» 1 Bbikntounts BA-1002.

2.4 BknroveHue 6710ka npeobpa3oeamesibHO20

[nsa BknoveHnsa 6noka npeobpasoBaTefnibHOro nepesecTtu nepekntovatesni «c CETb»
Ha Groke nNnpeobpasoBaTenbHOM B NOSIOXKEHNE « | », NPU 3TOM AOSMKEH 3aropeTbCs CBETO-
Bon nHaukatop «CETb» 3eneHoro useta. BknioyeHne Gnoka npeobpasoBaTenbHOro Tak
Xe ConpoBOXAAaeTCH 3BYKOBbIM CUrHarIoM.

Ha akpaHe nHgukaTopa Ha HECKOSbKO ce-
KyHO MOSIBUTCSA 9KpaH-3acTaBka B COOTBETCTBUM
C pycyHkom 2.16.

[lanee aHanusaTtop nepevgeT B PEXUM

N3MepeHunn. MAP K'1002

www.vzornn.ru

000 “B30OP”

PucyHok 2.16

2.5 KpaHbI usmepeHuli

AHanusaTtop nMeeT crnegyoLwmne aKkpaHbl pexxmnmMma n3mMepeHun:

— 9KpaH pexuma uamepeHun ogHOro kaHana (Hanpumep, kaHana A) B COOTBETCTBUM
C pycyHkamu 2.17-2.19;

— 9KpaH pexuma n3mepeHun asyx kaHanos (A n B) B cooTBeTCcTBMM C pUCyHKOM 2.20,
€CI1 NOAKIIOYEHbI ABE MMapOonaHenm.

[Tpumed4aHuUue—- icneHHble 3Ha4YeHUs napaMeTpoB Ha pucyHkax 2.17-2.20
MOryT BbITb APYrMMu.
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A pNa 5.49 A CNa 24.3 wmkr/gm®

Cna (D.2 ™ pNa 5.98
25.0 °C 25.0 °C

PucyHok 2.17 PucyHok 2.18

A Al apc =1250 we

agc 1250 MB =
B/pNa 5.98

25.0 °C o

PucyHok 2.19 PucyHok 2.20

[Mepexoa OT 04HOro 9KPaHHOrO MEHHIO K ApYromMy NPOM3BOANTCA NocreaoBaTeSibHbIM
HaxaTnem kHonkn « KAHAI».

Ha akpaHax nHOnumpyoTcs Ha3BaHus KaHanos (A nnu B), namepeHHble 3Ha4eHus
Cna, pNa, nnn 3[4C, a Takke Temnepartypsbl.

2.6 OKpaHbI pexxuma KOHMPOJIsi U U3MeHEeHUs1 napaMmempoe HacmpoUKuU

2.6.1 O6wwme ceegeHuns o pabote ¢ MEHIO

KoHTponb n n3mMeHeHne napamMeTpoB aHanu3aTopa NPOU3BOASATCHA C MOMOLLbIO
3KpaHHbIX MEHIO.
Bxog B pexum MEHIKO un3 pexunma namepeHuin NpoM3BOAUTCH HaXKATMEM KHOMKM

MEHIO
« »
BBOQ
AHanunsaTop MMeeT TPW 3KPaHHbIX MEHHO:
_ MEHIO [A]: A MEHIO
— MEHIO [B]; FPAOYVPOBKA
~ MEHIO[A] [B]. HACTPOWMKA
OkpaHHoe MeHo MEHKO [A] wm NAPAMETPbI
MEHIO [B] oTobGpaxaeT cocTtosHue wuHauBuay- PEXUM: CcN
anbHbIX NapaMeTpoB KaHana B COOTBETCTBUM C TOK BI.:IXO _ Oa5 A
PUCYHKOM 2.21. > Bbl).(Oﬂ A 05w

PucyHok 2.21
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OkpaHHoe MmeHio MEHHKO [A] [B] oTobGpaxxaeT n no3BonsieT N3MeHATb napameTpsbl
aHanusatopa obwue ans obomx KaHanos.
OkpaH meHio MEHKO [A] [B] B cooTBeT- MEHIO
CTBUW C PUCYHKOM 2.22. A B
B 6
blAeNneHne HeobxoanMOoro NyHKTa MeH0 AAPOIb: OTKN

npousBoanTca MapkepoM « P ». lNMepemelleHne y
mMapkepa « P » BBEpPX W BHM3 MO 3KpaHy — KHOM- HACTPOUKA RS-485

By b 3BYK: BKn
Kamm «I'I », <N, NO U KOHTP. CYMMbI
epexof, OT OHOro 3KPAHHOro MEHI0 K TEMMEPATYPA BIN: 33 °C
APYromy npousBoAUTCA  MocrnenoBaTtefbHbIM > BbIXO[,

HaxkaTnem kKHonku « KAHAI» .

PucyHok 2.22

[nsa Bbixoga n3 akpaHoB MEHIO cnefnyet yctaHoBUTb Mapkep Ha ctpoky BbIXO[, n
MEHIO

BBOA

HaXaTb KHOIKY « ».

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

AHanunsaTop no3BonseT NPy He0BXOANMOCTU N3MEHATb YNCNOBbIE 3HAYEHUS B CTPO-
Kax MeHo Nimbo BBOAUTbL HOBLIE. QTO OTHOCUTCS, HAaNpUMep, K pasgenam Boibopa nporpam-
MUPYEMOro AnanasoHa M3MepeHui, BBOAY 3HA4YEHMI YCTaBOK U NPOYMM.

MNepemelLeHne no cTpoke BneBo ocyllectensaeTca kHonkon « KAHATT».
MEHIO
BBO[

YBennyeHne nmbo ymeHbLueHne undpbl — KHOMKamu «{?», «{}».
[nsa BBoga nMbo N3MeHeHMs1 YUCIOBOIO 3HAYEHUS HYXKHO:
— YCTaHOBWUTb Mapkep « P » Ha HYXXHYH CTPOKY;

MepemelleHre No CTPOKE BNPaBO OCYLLECTBISAETCS KHOMKOW « ».

MEHIO
— HaXaTb KHOIKY «
BBOA

— KHOMKaMu «G», «&» YCTaHOBUTb 3HA4YeHne nepBoﬁ Ll,l/lq)pbl;

». byget muraTtb nepsasi undpa;

— HaXaTb KHOIKY « MEHIO
y BBOA

— KHOMKaMu «G», «&» YCTaHOBUTb 3HA4YeHne BTOpOIZ Ll,l/lq)pbl;

». BygeT muraTtb BTOpas Undpa;

— HaXaTb KHOIKY « MEHIO
y BBOA

lMocne ycTaHOBKM BCex UNp 1 eauHuL namepeHun (korga He byget muratb HU ogHa
undpa) Hy>KHO KHOMKaMu «{?», «y YCTaHOBUTb MapKep « P » Ha OPYryr CTPOKY U ycTa-
HOBUWTb, ecnu TpebyeTcd, BTOpoe 3Ha4YeHue.

lMocne ycTaHOBKM BCeX LUMp 1 eauHUL namepeHnin (korga He ByageT MuraTtb HU ogHa
uudpa) HYXHO KHOMKamn « G», «» yCTaHOBUTb Mapkep «P» Ha cTtpoky BbIXO[MO wn
MEHIO
BBO[

». YCTAHOBUTb OCTallbHble LUMpsbI.

HaXaTb KHOIKY «

».
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2.6.3 PaboTa c akpaHHbIM MmeHtio MEHIO [A] n MEHIO [B]

» T’PAOYUPOBKA — nyHKT MeH0 npea-
HasHayeH Ans nepexoga B nogmeHto MPALYW- A FPAOYUPOBKA
POBKA (nn. 3.3.7, 3.3.8). JkpaH — B COOTBET-
CTBUWN C PUCYHKOM 2.23.

rPAOYUPOBKA Na

rPAOYUPOBKA pH
» BbIXOA

PucyHok 2.23

» HACTPOWMKA - nyHKT MeHIo npeaHa-
3Ha4veH ans nepexoaa B nogMeHto
HACTPOWKA. OkpaH — B COOTBETCTBUM C PUCYH-
Kom 2.24.

A HACTPOMKA

OUAMNA30OH CNa

OUAMA30OH pNa

YCTABKMU CNa

YCTABKM pNa

YCPEOHEHME: 0 MuH
» BbIXOa4

PucyHok 2.24

B ctpoke YCPEOHEHWE MOXHO yCcTaHOBUTL BpeMs yCpeaHEeHUs NOKasaHui B ana-
nasoHe ot 0 40 9 MUH.

«OVAMNA30OH CNa» - nyHKT nogMeHto ONAMA30H CNa
npegHasHayeH Ang npocMoTpa M M3MEHEHUS A
npegenos NporpaMmMmMpyemoro gvanasoHa name-
peHuii CNa no ToKoBOMY BbIXOAY. JKpaH — B CO- HAYAO: 0 mkr/gm3
OTBETCTBUU C pUCYHKOM 2.25.

KOHELU.: 1000 wmkr/amd

> BbIXO[

PucyHok 2.25

MOXXHO YyCTaHOBUTb 3HAYEHUSI:

— B cTpoke HAYAJIO — ot 0 go 9998 mkr/am® (mr/gm3, r/ogm3) ¢ warom 1 mkr/gm3
(mr/am3, r/am3);

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

Mocne ycTaHOBKM HEOBXOAUMbBIX 3HAYEHUI YCTAaHOBUTL MapKep « P » Ha CTPoKy Bbl-
XO[ v HaxaTb KHOMKY « MEHIO ».

BBOA
AHanusaTtop nepengeT B NOAMEHIO HACTPOWKA, 3anoMHuB YCTaHOBJIEHHbIE 3Ha-

YeHuA.
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«OWAMNA3OH pNa» — nyHKT NOAMEHK
npeaHasHayYeH ANs NPOCMOTPa WM WU3MEHEHWS A AWAMNA30H pNa
npeaenos NporpaMmmMmMpyemMoro guanasoHa name-
peHurn pNa no TOKOBOMY BbIXOA4y. OKpaH noa-

MEHIO — B COOTBETCTBUM C PUCYHKOM 2.26. »HAYANO:  0.00
MOXXHO YCTaHOBUTb 3HAYEHUS:
— B cTpoke HAYAIO — o1 0,00 oo 99,98 KOHELI: 10.00
c warom 0,01;
- B cTtpoke KOHEL — ot 0,01 8o 99,99 ¢ BbIXo[
warom 0,01.

PucyHok 2.26

«YCTABKM CNa» - nyHKT nogmeHto
npegHasHayeH aAnsg NpocMoTpa UM n3amMeHeHus A YCTABKU CNa
MUHUMArnbHOrO W MaKCUMarbHOro 3Ha4YeHun
yctaBok CNa. OkpaH — B COOTBETCTBMM C PUCYH- ) 3
oM 2.27. MIN: 0 wmkr/igm
MAX: 500 wmkr/gm®
» BbIXO[O

PucyHok 2.27

MO>HO YCTaHOBUTb 3HAYEHUS:

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

— B cTpoke MAX — oT 1 oo 9999 mkr/am? (mr/am3, r/am3) ¢ warom 1 mkr/ame (mr/ame,
r/om3).

«YCTABK pNa» - nyHKT nogMeHto
npefHa3HayeH 4ns NpocMoTpa UM N3MEHEHNS A
MUHUMAnbHOTO W MaKCMManbHOro 3Ha4YeHui
ycTtaBok pNa. QkpaH — B COOTBETCTBUM C PUCYH-
KoM 2.28. MIN: 0.00

MOXXHO YCTaHOBUTb 3HAYEHUS: _

_ B cTpoke HAYATNO — ot 0,00 0 99,98 MAX: 10.00
¢ warom 0,01;

— B cTtpoke KOHEL - o1 0,01 oo 99,99 ¢ > BbIXoA
warom 0,01. PucyHok 2.28

YCTABKM pNa

Mocne ycTaHOBKM HEOOXOANMBIX 3HAYEHUIN NpedenoB NporpaMmMmnpyemMbIx guanaso-
HoB namepeHunin CNa n pNa no TokoBoMy BbIXo4y U MUHMMAIbHbLIX 1 MakKCUMarbHbIX 3Ha-
o MEHIO
YeHW YyCTaBOK YCTaHOBUTbL Mapkep « P » Ha cTpoky BbIXO[ n HaxaTtb KHOMKY «WOD. ».
AnanusaTtop nepeiiget B nogmerio HACTPOWMKA, 3anoMHMB yCTaHOBMEHHbIE 3Ha-

YeHu4.



» NMAPAMETPbI - nyHKT MeHO npeaHa-
3HayeH anga nepexoda B nogmeHio NAPAMETPLI.
OKpaH — B COOTBETCTBUM C PUCYHKOM 2.29. FPAOYWUPOBKM Na

«TPAOYNPOBKW Na» — nyHKT nogMeHo
npegHasHa4yeH ans npocmMoTpa Cnucka rpagyu-
POBOK, 3aHECEHHbIX B NaMATb aHanMsaTopa.

OkpaH nogmeHto «TPAOYNPOBKWN Na» B

COOTBETCTBUM C pUcyHKOM 2.30.

Ha akpaHe nHguumpyoTca:
a) Homep rpagympoBku oT 1 0o 4;

6) TN rpagynpoBKN B COOTBETCTBMM C Tabnuuen 2.4;
B) AaTa NpoBeneHus rpagynpoBKy.
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A NAPAMETPbI

ANEKTPOO Na

ANEKTPOLO pH

NMPOBEPKA BY
> BbIXO[

PucyHok 2.29

A NAPAMETPbI
rPAOYUPOBKU Na

1 TUMNO

2 TUnz2 13.08.14

3 TUm 19.11.14

4 TUN2 20.12.14

» BbiXO[

PucyHok 2.30

Tabnuya 2.4
Moawena- "pagyvpoBka
HuBaloLuu Tun OnucaHve
peareHt
pagynpoBKa, paccyuTaHHasi Mo TEOPEeTUYECKUM
TWUNO | TeopeTnyeckasn Panyvp P P
(macnopTHbIM) AaHHBIM 3NEKTPOLOB.
pagymnpoBKa, NnpegHa3HayYyeHHasa Ansa NoaCcTPONKU
TUM1 | OgHoTo4YeYHas paayvp pea 9 A AcTP
CMELLEHUS U3MEPUTENBHOWN XapaKTEPUCTUKN.
AMMMak pagyvpoBKka, B KOTOPOW OMOPHLIMU TOYKaMW siB-
naTCa ucxogHasa Boga ¢ gobaBneHMeM HeKoTo-
TUN2 | TpexTodyeyHas | poro KonM4yectBa WOHOB HaTpUS U MPUrOTOBIIEH-
Hble Ha 9TOW BOJe [Ba pacTBopa C U3BECTHbIM 3Ha-
yeHnem AobaBKM NOHOB HATPUS.

Mpn npoBeaeHnn ovepeaHON rpagyvupoBKU AaHHble rpagympoBkm Ne 2 yaanawTcs,
a napamMmeTpbl HOBOW rpagyMpOBKN 3aHOCATCA B KOHeL, cnvncka nog Ne 4.
[nsa npocmoTpa napameTpoB rpagyvpoBKW, MPUMEHAEeMOW B aHanusatope, cre-

ayer:

— KHOMKamm «G», «» yCTaHOBUTb Mapkep « P » Ha rpagynposky Ne 4;

— HaXaTb KHOIMKY «

MEHIO

— .
BBOO

[MosiBMTCA 9KpaH napameTpoB rpagyMpoBKN B COOTBETCTBUM C PUCYHKOM 2.31.




53

Ha skpaHe wmHgukaTopa oTobpakaroTtcs FPAQYUPOBKA 4
3HayYeHus napamMmeTpbl NOCNegHeN rpagynpPoBKU: A S = 100 %

S — KpyTM3Ha anekTpogHon cuctembl B % Ei = -147 MmB
OT HOMMHANbHOIO 3HAYEHUS; 3C-10-07

pHi v Ei — KoopanHaTbl nsonoteHuuanb- o = 57
HOW TOYKM 3NEKTPOAHON CUCTEMBI. '

TUMN2
» BbIXO[ 20.12.14

PucyHok 2.31

«JJIEKTPO[ Na» — nyHKT nogMeHto npeg-

Ha3HayeH Ans NpocMoTpa napameTpoB HaTpue- A SNEKTPOA Na

S = 100 %
BOrO areKkTpoda 9KpaH B COOTBETCTBUM C PUCYH- Ei = -147 MB
Kom 2.32. 3C-10-07

a= 57

» BbIXo4 04.05.14

PucyHok 2.32

[ns BbIXOAA 13 3KpaHa B COOTBETCTBUWN C PUCYHKOM 2.33 YCTaHOBUTb Mapkep «»» Ha

ctpoky BbIXO[, 1 HaxaTb KHOMKY « MEHI0 ». [NosiBUTCA 9KkpaH B COOTBETCTBUM C PUCYHKOM 2.29.

BBO[

Ana un3MeHeHus Tuna npPUMEHSEMOro
HaTPUEBOro AfeKTpoaa yCTaHOBUTbL Mapkep « P » A BbIBOP a
Ha 3Ty CTPOKY W HaxaTb KHOIMKY « 'gg:ﬁ ». Mo- » 3C-10-07 a= 57

ANMNC-212 a= 57

SIBUTCS 9KpaH B COOTBETCTBUM C PUCYHKOM 2.33. 8480 o= 42

Mapkep « P » ByaeT ycTaHOBIIEH Ha CTPOKe o = 5.7 '
C NPUMEHEHHbIM TUMNOM HATPUEBOrO ANeKTpoaa. oo
Mpn 3ameHe HaTpMeBOro 3nekTpoada YyCTaHOBUTb
MapKep Ha CTPOKY C ApYrMM TUMOM HaTpMeBOro

anektpoga nubo BBECTM 3HaYeHue koadhduum- PucyHok 2.33
€HTa A BPY4HYIO.

3HaveHne KoadhPuMUMeHTa a MOXHO U3MEHUTb TOMNbKO MO pekomeHaaumMm npoun3eo-
anTtens aHanusartopa.

YcTaHOBNEHbI criegyolmne 3HadeHns koadpdumumneHTa a:

— 5,7 pna anektpogos 9C-10-07, 3JIMC-212Na/3;

— 4,2 pnqa anektpoaa 8480 B.

MEHIO
[na Bbixoga m3 3KpaHa B COOTBETCTBUUN C PUCYHKOM 2.33 HaxaTb KHOIMKY «m ».

MNosiBntca 3KpaH B COOTBETCTBUN C PUCYHKOM 2.29 nubo 3KpaH npepnynpexgeHna B cooT-

BETCTBUW C pUCYHKOM 2.34 0 Heo6X0aAMMOCTU NPOBeaEeHUs FpagyMpPOBKM B COOTBETCTBUN C
n. 3.3.8.
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A BHUMAHUE !

M3MEHUIIACD a

NMPOBEAOUTE
FrPAOYUPOBKY Na !

PucyHok 2.34

«ANEKTPO[ pH» — nyHKT noameHto npea- SNEKTPOL pH
HasHa4yeH 019 NpocMOoTpa napameTpoB pH-anek- A S = 100 %
Tpoda Mo pesynbTatam MNocnegHen ero rpagyv- Ei = -35 mB
POBKW. QKpaH — B COOTBETCTBUU C PUCYHKOM 2.35. pHi = 7.0
» BbIXO[ 03.07.14

PucyHok 2.35

Ha akpaHe nHOukaTopa oTobpaxaroTcs 3Ha4YeHus napamMmeTpbl nocnegHen rpagyu-
POBKMU:

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

pHi n Ei — koopauHaTbl N30NOTEHUMANbHOW TOYKM 3NEKTPOLAHON CUCTEMBI.

[ns BbIxoda M3 3KpaHa B COOTBETCTBUM C PUCYHKOM 2.35 yCTaHOBUTb Mapkep « P »

MEHIO
Ha cTpoky BbIXO[ v HaxaTb KHOMKY « BBON

». MosiBUTCA 3KpaH B COOTBETCTBUM C PUCYH-

KoM 2.29.

«MPOBEPKA BY» — NyHKT NogMeHI0 npedHasHa4vyeH Anis nepexoda B Cry>KeOHbIn
PEXMM, NCMOob3yeMbI NPU NPOBEpPKe NpeobpasoBaTensi B COOTBETCTBMM C TEXHUYECKUMMU
ycrnosusimun TY 4215-028-39232169-2010.

BHUMAHMUE: MNMpwu npoBeaeHNN U3MEPEHNN 3TOT PEXUM He ucnonb3yerca!

» PEXWUM - nyHKT MeHI0 npegHasHadYeH ansa nepeknioyeHnsa pexmma n3aMmepeHunn
N MHOMKaUUKN KaHana.

KHonkamu «G», «» N« ':Eglg » BbIOMPAETCs HYXXHbINA PEXUM:

e «Cna» — peXxuMm M3MepeHMr MacCoOBOM KOHLEHTpauuuM (aKkTMBHOCTW) WOHOB
HaTpuS;

e «pNa» — pexum nHaMKaumm norapmgMmn4ecKoro nokasarens akTMBHOCTU MOHOB
HaTpuS;

o «J[C» — pexum nHgmnkaummn 3C.
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» TOK BbIXO[l — nyHKT MeHI0 npeAHasHa4eH Ans Bblbopa gnanasoHa BbIXO4HOMO
Toka B guanasoHax ot 0 4o 5 MA, ot 4 go 20 mA nu6o ot 0 go 20 MA.

MEHIO
MocnepoBaTenbHbIM HaaTUEM KHOMKU « BEOQ » BblOMpaeTca auanasoH BbIXOa-

HOro TOKa.
2.6.4 PaboTa c akpaHHbIM MmeHio MEHIO [A] [B]

» MAPOJIb — nyHKT MEHI0 NpeaHa3HayeH ansi orpaHnyeHnst 4OCTyna K M3MEHEHUIo
napameTpoB aHanusartopa.

Ecnn naponb BoikntoyeH «MAPOJIb: OTKJ», To nepexoq u3 pexmnma namepeHui B
pexum MEHHKO nponcxoaut 6e3 3anpoca naponsi.

Ecnn naponb BkntoveH «MAPOJIb: BKI1», To npn nepexoae 3 pexmnma nsamepeHun
B pexxum MEHIO aHanunsaTop 3anpocut BBECTU Naposib (YMCro «12»).

MosiBUTCS 3KpaH B COOTBETCTBUN C PUCYH- )
koM 2.36. BBEAWUTE NAPOIb:

PucyHok 2.36

Ha akpaHe OygeT muraTb nepas uudpa, KoTopyto Heo6xoanMo BBECTU.
KHonkamu «G», «@» YCTaHOBUTb 3Ha4YeHne nepson umdpbl napons «1» n HaxaTtb

MEHIO
KHOMKY « sson Ha akpaHe HayHeT muratb BTOpas umdpa.

KHonkamu «{?», «&» YCTaHOBUTb 3HAYEeHNEe BTOPOWN LNMPLI NAposis «2» N HaxaTb

KHOMKY « MEHIO
BBO[
Ecnn naponb BBeAeH npaBuribHo, nosasutcs akpaH MEHHO.
Ecnu BBeeH HeBepHbIM Naposib, TO NOSBUTCS 3KpaH B COOTBETCTBUN C PUCYHKOM 2.37 1
aHanusaTtop nepengeT B peXxnm namepeHun.

».

BBEOWUTE MNAPOIJb:

11

HEBEPHbIN NAPOJIb !

PucyHok 2.37
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» HACTPOMKA RS-485 — nyHKT MEHI0 NpeaHa3HajveH AN HacTPONKn nHTepdeiica
RS-485 n npoTtokona obMeHa € BHELLUHUM YCTPOMCTBOM. OKpaH — B COOTBETCTBUM C pu-
CyHKOM 2.38.

HACTPOMKA RS-485 HACTPOMUKA RS-485
NMPOTOKOIJ1: B3OP MPOTOKOJ: ModBus RTU
AINPEC: 0 AINPEC: 001
CKOPOCTb: 192000 CKOPOCTb: 192000
OAHHDIE: 8 OAHHBDIE: 8
YETHOCTb: Hert (N) YETHOCTb: Het (N)
CTOon BUT: 1 ctoneuUT: 1

» BbIXOoa » BbiXoa
a 6

PucyHok 2.38

{P @ MEHIO .
KHonkamm «U», « V» 1 « BBO[ » MOXHO YCTaHOBUTb!

— B cTpoke «[MPOTOKOIJI» npoTtokon obmeHa C BHELWHWM YCTPOMUCTBOM
«MoDBuS RTU» nnmn B3OP;

— B ctpoke «AOPEC:» 3HayeHne oT «1» o «247» (ona nportokona obmeHa
«MoDBuUS RTU») n 3Ha4yeHune ot «0» o «99» (ans npotokona obmeHa B3OP);

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

— B cTpoke «METHOCTb:» «HeT (N)», «YeT. (E)» unu «Heuet. (O)»;

— B cTpoke «CTOlN BUT:» 3HayeHune oT «1» nnun «2».

» 3BYK - nyHKT MeHI0 NpegHa3HayeH ans oTKAYeHUs B criydae HeobxoamMmocTu
3BYKOBOIO CUrHamna aBapuMHOW CUrHanusauum aHanu3aTtopa npy NpeBbILLEHUN U3MEPEH-
HbIM 3Ha4YeHneM Cna UM TemnepaTypbl NpeaenoB 3anporpaMmmMmMpoBaHHOro AManasoHa us-
MEpPEHNN N0 TOKOBOMY BbIX0O4Y.

» MO U KOHTP.CYMMBbI - nyHKT MeHIO NpeaHasHaveH ans ngeHtudukaumm gas-
HbIX MpOrpamMmMHoOro obecneveHuns: 00603Ha4YeHnsi, HoMepa BEPCUMM N NPOYUX CBEOEHUN O
nporpaMmmHoM obecneyeHumn.

IMpumeyaHue-B uensx npegoTepaLlleHnst HeCaHKLNOHMPOBAHHbBIX HACTPONKM
N BMeLLaTenbCTBa, NPUBOASALLMM K UCKAXKEHUIO pe3ynbTaToB U3MEPEHUN, NPeayCcMOTPEeH
TONbKO NPOCMOTP AaHHbIX NPOrpamMMHOro obecneyveHus.

» TEMIMEPATYPA BI1 — nyHKT MeHI0 npegHa3Ha4vyeH ans nHankauum temneparypbl
BHYTpM kopnyca 6roka npeobpasoBaTenbHOro.
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2.7 lNpoeedeHue usmepeHul

CocTaBHble YacTy aHanuaaTtopa 4OMMKHbI ObITb NOArOTOBMEHLI K paboTe B COOTBET-
cTBUK C pasgenamm 2.3.1-2.3.5.

AHanunsaTop C 3aBOAa-U3roToBUTENSs MOCTaBMNSAETCA OTrpagyMpOBaHHbLIM U MOXET
ObITb Cpasy 3anyLueH B paborTy.

2.7.1 KOHTPOSIb U U3BMEHEHNE NapaMeTPoB aHanMsaTopa

BkntounTtb aHanuaaTop (6nok npeobpasosartenbHbii 1 BALL) n ybeamtbes:

— B COOTBETCTBUM NapaMeTpoB aHanusnpyemom cpeapl n. 1.2.5;

— B MPaBUNbHOCTN YCTAaHOBKMN NapaMeTpoB aHanm3aTopa 1 pexxmmoB paboTbl B CO-
oTBeTCTBUM C 1. 2.6.

BkntounTb aHann3aTop B COOTBETCTBYHOLLMIA PEXUM:

e «Cna» — pexuvm M3MepeHuMr MaCCOBOM KOHLIEHTpauuMum (aKkTMBHOCTU) WOHOB
HaTpus;

e «pNay» — pexum nHamkaumm norapudmMmyeckoro nokasartens akTMBHOCTM UOHOB
HaTpus;

o «3[C» - pexunm nHagnkauumn 3C.

MpumeyaHue - lNpn NOABNEHNM COMHEHWIA B MPaBUIbHOCTU NOKa3aHWUi aHa-
nv3aTtopa npu BbINONTHEHUN U3MEPEHWIA, a Takke nepen NoBepKo NPOBECTN TEXHNYECKoe
ob6cnyxuBaHne B COOTBETCTBUM C pasgeriom 3.

2.7.2 MNpoBeaeHe N3MepeHnin Ha NPOTOKe NpWU Noaaye aHanM3npyemon cpebl 13
TexHonornyeckoro Tpyéonposoaa

2.7.2.1 TogrotoBka K U3MepeHusM

CoeauHeHuns y3noBs rmaponaHen OoMkKHbI COOTBETCTBOBATb PUCYHKY 2.39.

2.7.2.2 MpoBeneHve n3mepeHun

MopaTtb aHanuaupyemyto cpeny OT NPob6ooTOOPHMKA. YCTaHOBUTL pacxos aHanuan-
pyemMoli cpeabl Yepes ruaponaHenu B npegenax ot 3 o 200 am3/u.
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BHUMAHUE: HE OOMNYCKATb NEPENOJNIHEHUE uHaukaTopa pacxoaa, obec-
ne4ymB cBOOOAHLIN CNIUB aHanNU3upyemoun cpenbl!

MepexoaHbIvi Npouecc Npu CTabubHOM NOTOKE KOHTPONMPYEMOW BOAbI NPOAOIKa-
eTcs He bornee 5 MyH.

lMocne okoHYaHMs NepexogHoro npouecca nokasaHna nHaukatopa bAL moryT Ko-
nebaHusa B npegenax = 5 en.

Mpn HopmanbHon paboTe BA/L] B siueike NPOTOYHON AOSMKHO HABNIO4ATLCA NPOX0X-
[AeHne Ny3blpbKOB CMECH BO3ayxa C nojLienadmsatoium peareHtoM. [Npu oTcyTcTBum ny-
3bIpbKOB criegyeT obpatutbcs k n. 2.11.

Mpy nocTeneHHOM UCTOLLIEHMM MOALLEeNayYnBaroLLIero peareHTa — aMMuaka BKIitoya-
eTcqa ero nogorpes. OTO NO3BONSET UCMONb30BaTh NOALLENa4YnBaoWLnNA peareHT npakTu-
yeckun Ha 100 %.

Mpun BkNtoYeHUn ceeToBbIX nHankaTtopoB «ACTOLWLMEHUE PEAFEHTA», «HAPY-
LUEHUE PEIYNNMPOBAHWUA» Ha nepeaHen naHenu BAL cneayet obpatnteca k n. 2.11.

IMpumeyaHue-lNpu npekpaweHnn nogaym aHannanpyemon cpeabl ot npobo-
OTOOpHMKA B AYEMKM NPOTOYHON COXpPaHSIETCA OCTaTOYHbIM 06beM BOAbI ANdA NpeaoTBpa-
LLIEHNS BbICbIXaHUS 3NIEKTPOAOB.

2.7.3 lNpoBeaeHne n3aMepeHnin aHannsnpyemon cpebl orpaHnyeHHoro obbema (B
nabopaTopHbIX YCNOBUSAX)

M3mepeHunst aHanuanpyemon cpefbl orpaHuyeHHoro obbema MoryT npoBOAMTLCS:

— C UCMNOSIb30BaHNEM EMKOCTM KOHTPOSIbHOMO pacTBopa;

— C uUcnonb3oBaHMeEM KoMnsiekTa ans otbopa npobsl BP49.02.980, noctaBngemoro
Mo OTAENbHOW 3asBKe.

INp ume4aHue - [poBeaeHne N3MepPeH1n aHanM3npyemMom cpeapl OrpaHNYEHHOro
obbema pekomeHayeTcs ANsi pacTBOPOB C KOHLIEHTpaLmen MoHOB HaTpust 6onee 1 Mkr/am?2,

BHUMAHUE: lNMpu Heo6xoaMMoOCTU NpoBeAeHUA U3MEePEeHUn B pacTBopax C
KOHLEeHTpaLuuen MoHoB HaTpusa meHee 1 mkr/am® obpawats OCOBOE BHUMAHME Ha
YUCTOTY NOCYAbl U COCTAaBHbIX YacTen KOMMJEeKTa Ana oréopa npobbi!

2.7.3.1 lNpoBeaeHne N3MEPEHNI C UCMOSNb30BAHMEM EMKOCTW KOHTPOMBHOMO pacTeopa

CoeaunHeHns y3noB ruaponaHeny AoMKHbl COOTBETCTBOBATbL PUCYHKY 2.40.

3annTb aHanuanpyemyto cpeny B eMKOCTb KOHTPOJSIbHOrO pacTBopa M OTKPbITb 3a-
Xum 2.

Bkntounts BALl. CHATL Nnoka3aHusa Yepes 10 MUH ¢ MHAMKaTOpa aHanuaartopa nmbo
BHELLHEro yCTPOWCTBA, eCriv aHanmn3aTop K HEMY MOAKITHOYEH.

MuHMManbHbIN 06GbeM aHanuampyeMoi cpeapl gormkeH 6biTb 200 cm® npu pacxoae
20 cm3/MuH.
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2.7.3.2 lNpoBeaeHne N3MEpEHNI C UCMONb30BaHMEM KOoMMNMekTa ans otbopa npobel BP49.02.980

YcTaHOBUTb HAcoc U3 koMmnnekTa gnga otbopa npobel BP49.02.980 B cooTBETCTBUM
C AOKYMeHTOM «MVHCTpyKuusa-nacnopT no yCTaHoBKE W OBCRyXMBaHWIO nepucTanbTuye-
CKOro Jo3upytoLero Hacoca cepun By.

CoeavHeHNa y3rnos rugponaHeny AoSmHKHbl COOTBETCTBOBATb PUCYHKY 2.41.

MpoMbITb Kanunnsp B BOAE OYMLIEHHOW And  XMMWYEeCKOro aHanusa no
OCT 34-70-953.2-88 (B 06ecconeHHon BoAe C HU3KMM COAEPXXaHUEM HATpus).

Morpy3nTb Kanunnap B CTakaH C aHanM3npyemomn cpeomn 1 BKNKYUTbL Hacoc.

Hacoc noseonseT yctaHaBnvBaTh NOTOK A0 33 cM3/MUH. MUHUManbHbINA NOTOK Npw
npoBeaeHnn namepenuii — 20 cM3/MuH, onTUManbHbIN NOTOK — 30 CM3/MUH.

Pyykon perynsitopa notoka yCTaHOBUTb HYXHbIA pacxod aHanusnpyemown cpegbl.
3anonHuTb Hacoc n nogknuntb Tpyoky MNBX CT-18, maywy oT Hacoca, K WTyuepy
AYENKN NPOTOYHON.

CHATb yCTaHOBMBLUMECS MOKa3aHMA C MHOWKaTopa aHanusaTopa nnbo BHELUHEro
YCTPOMWCTBA, €CIN aHanM3aTop K HEMY MOAKIIOYEH.

lMNepen npoBeneHNEM N3MEPEHUI OPYrON aHaANM3NpyemMon cpebl NPOMbITb Kanus-
Ndap B BOAE OYULLIEHHOW ANS XMMUYECKoro aHanusa. Ecnun koHueHTpaunsa MoOHOB HaTpus B
aHanuampyemomn cpefe otnmyaeTcs He bonee, YeM B ABa pasa, ornepawum NpoMbIBKU Ka-
nunnsipa Npy nepexoge oT 04HOW cpefbl K APYron MOXHO UCKIIOYNTD.

MpumeyaHue-[Ans cHUKeHUs pacxoda Npobbl peKOMEHOYETCS PEXUM U3Me-
PEeHWIA C NpepbiBaHMEM MOTOKA, TaK Kak BPEMS peakuuy aHanusatopa onpeaensieTcs He
CTONbKO CKOPOCTbIO MOTOKA aHanmu3vpyeMon cpefbl Yepes siueiiky NMPOTOYHYH, CKOSIbKO
CKOPOCTbIO peaKLn 3MeKTPOOB.

B aTOM pexume cHayana ocyLlecTBNAeTCA HeNPepPbIBHbIA MPOTOK aHaNM3npyemMom
cpeabl Yepes A4eriky NPOTOYHYIO B Te4eHe 5 MUH. 3a 3TO BpeMs NpomMcxoanT o6HoBNeHne
XWOKOCTU B A4ENKe NPOTOYHOW C 3feKTpoaamMu.

Hanee cnegyeT Ha 5-7 MUH OCTAHOBUTbL MPOTOK aHanNM3npyemon cpebl, OTKYUTb
HacoC M npekpaTuUTb 4O3MpOBaHME Nojuienadnsarollero — HaxaTtb KHonky «PEXKIM» Ha
BAL (npu atom gomxkeH BknounTbes ceetoBon nHankatop « OCTAHOBKAY).

OTO MO3BONMSET 3MNEKTpoAaM cpearmpoBaTb Ha HOBOE 3HAYeHMEe KOHUEeHTpauum
MOHOB HaTpUA B aHanu3anpyemon cpege. Nocne aToro BKIIYMTb HACOC, BKAKOYUTL JO3MPO-
BaHMe aMMmnaka u yepes 2-3 MUH CHATb YCTAHOBUBLLMECH NOKa3aHWUs C MHOUKaTopa aHa-
nusaTtopa N0 BHELLUHEro yCTPOMCTBA, ECNN aHanM3aTop K HEMY MOOKITHOYEH.

2.8 3aeepweHue pabomsl ¢ aHasIU3amMoOPOM

2.8.1 lNpwu kpaTKkOBPEMEHHOM NepepbiBe B paboTe cneayer:
— nepeecTtn nepekntovatens « CETb » Ha 6noke npeobpa3oBaTtenbHOM B MOSO-
xeHue « O »;

— BblkMouNTL BA]], HaXXaB KHOMKY « . » Ha nepegHen naHenu bAL;
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— OTKN4YMTb 6ok npeobpasoBaTenbHbi U UCTOYHUK NuTaHus WIM-1002 oT cetn
nepeMeHHOro Toka (nNpu HeobxogmMmocTn);

— PYKOBOACTBOBATbLCS YKa3aHMSIMWU SKCMiyaTauMoHHOW OOKYMEHTaUMmn Ha MCnorb-
3yemble 3neKTpoapbl.

2.8.2 NMpwn anutensHom nepepbiBe B paboTte cnenyer:
— nNepekpbITb Nogady aHanu3npyemon cpeabl;

— OTKMYUTL 6ok npeobpasoBaTenbHbli U UCTOYHUK NuTaHus UIM-1002 ot cetu
NnepemMeHHOro ToKa;

— BblkMoUNTL BAL], HaXXaB KHOMKY « . » Ha nepegHen naHenu bAL;
— CNUTb NojuenaymBaroLmii peakTmB U3 cocyaa ruaponaHen;

— PYKOBOACTBOBATbLCS yKa3aHWUSIMWU SKCMNyaTauMOHHOW JOKYMEHTaUMM Ha UCnofb-
3yemble aneKkTpoabl.

2.9 3KkpaHbI npedynpexodeHul

SKpaH npeanynpexageHnd B COOTBETCTBUN

C PUCYHKOM 2.42 NosiIBUTCA NpU NPEBbILLEHNN N3- A pNa 5.49
MepeHHbIM 3HaveHneM Cna BepxHero npegena

3anporpaMmMmMpoBaHHOro AnanasoHa uamMepeHui [ MKr
No TOKOBOMY BbIXOAY. — CNa 7 5 2

24.3 °C

PucyHok 2.42

OkpaH npegynpexneHus B COOTBETCTBUM
C PUCYHKOM 2.43 NosIBUTCS NpU NPEBbILLIEHNN U3-
MEPEHHbIM 3HaYeHWeM TemnepaTtypbl aHanu3au-

pyeMou cpefbl BEpxXHero npegena auanasoHa 5 98
N3MepeHni. p N a .

~ |

507 °C-

A CNa  24.3 mkr/gm®

PucyHok 2.43
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OKpaH npefynpexneHvuss B COOTBETCTBUN
C PUCYHKOM 2.44 NOABUTCSH, ECIN:

— W3MEpPEHHOe 3HayeHue TemnepaTypsbl
aHanM3anpyemon cpefbl npesblllaeT BepXHUN
npegen aguanasoHa UamMepeHui;

— n3mepeHHoe 3HayeHue pNa npesbiiaeT
BEpPXHUM npefen 3anporpaMMmMpoBaHHOroO Aua-
nasoHa U3MepeHUn N0 TOKOBOMY BbIXO4y.

OKpaH npefynpexneHnsi B COOTBETCTBUN
C PUCYHKOM 2.45 NosiBUTCS NPU NPEBbLILLEHNN U3-
MepeHHbIM 3HayeHnem J[C npegenos gnana-
30Ha N3MEpPEHUN.

OkpaH npeaynpeXxaeHns B COOTBETCTBUM
C pUCyHKoM 2.46 NosiBUTCS, €CNn U3MEPEHHOoe
3HayeHne pNa BbIXOAWT 33 BEPXHIOKO YCTaBKYy.

OKpaH npegynpexneHnsi B COOTBETCTBUN
C PUCYHKOM 2.47 NOSABUTCH, €CIIN:

— B kaHane A namepeHHoe 3HayeHue Cna
BbIXOAWUT 32 HWXKHIOK YCTaBKY;

— B KaHane B namepeHHoe 3HayeHne pNa
BbIXOOWUT 32 BEPXHIOKD YCTaBKY.

A

tpna— 5.9
| — | ~

CNa  24.3 mkr/igm?

8

~ |~

50.7-°C-

PucyHok 2.44

A

B

~ -
— A

/|\

pNa

—spc— 1 2 5 O mB
~ | ~
25.7 °C
PucyHok 2.45
CNa  24.3 mkr/igm?

5.98
24.3°C

PucyHok 2.46

\\ll/
[
I|\

MKr
am’

Cha 3.9

25.0°C

5.98

25.0°C

pNa

PucyHok 2.47

I1pumeyaHue - cneHHble 3HayeHnst Cna, pNa, 3C, a Takke TemnepaTtypsbl
Ha aKpaHax npeaynpexneHuin aHanmsaTopa MoryT ObiTb APYTMMA.
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2.10 3KkpaHbI HeucnpasHocmeu aHasu3amopa

Mpn nosiBneHMn 3KpaHOB B COOTBETCTBMM C puCyHKamu 2.48-2.50 cnepyet obpa-
TUTbCA K n. 2.11.

A BHUMAHMUE ! A BHUMAHUE !
OATHUK HET CBA3U
HE NOAKITOYEH ! C OATYUKOM !
PucyHok 2.48 PucyHok 2.49

A rPAOYUPOBKA pH

OWUBKA TPAOYUPOBKMU !

BY®EP HE OIPEQOEJEH '!

PucyHok 2.50

Mpn nosiBNeHMn 3KpaHOB B COOTBETCTBUM C pucyHkamm 2.51-2.53 cneayet obpa-
TMTbCca K n. 2.11.

A BHUMAHMUE ! A BHUMAHUE !
M3MEHUNACD a rPAOYUPOBKA HE
COOTBETCTBYET
NMPOBEOUTE NMAPAMETPAM JJIEKTPOOA
rPAOYUPOBKY Na'!
NMPOBEOUTE
rPAOYUPOBKY Na !
PucyHok 2.51 PucyHok 2.52
A BHUMAHUE !
OLUMUBKA
BJIOKA
ABTOMATUYECKOIO
OO3NPOBAHUA !

PucyHok 2.53
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2.11 Bo3mMoO)XHble HeucnpagHOCmMu U MemoObl UX yCMpaHeHusi

2.11.1 XapakTepHble HeMCnpaBHOCTU aHanM3aTopa U MeTobl UX YyCTpaHeHus Npu-

BeaeHbl B Tabnuue 2.5.
Tabnuya 2.5

HeuncnpaBHOCTb

BeposiTHas npnymHa

MeToapbl yCTpaHeHUd

1 Brnok npeobpasoBaTenbHbIN He
BKIOYaeTcs

Bbiwnn un3 crtpos cete-
Bble NpeaoxpaHuTenu

n. 4 PEMOHT B 3aBOACKUX
yCIoBUAX

2 NokasaHusa Cna Ha 6noke npeob-
pa3oBaTeNbHOM 3HAYUTENbHO OT-
nuyaoTcs OT npeparoraraemMoro
3HaYeHus.

AHanusaTtop He oTrpa-
AynpoBaH nubo oTrpa-
AyVpoBaH HeNnpaBuIlbHO

[MpoBecTn rpagynpoBky
NO KOHLEHTpauumM MOHOB
HaTpusa (n. 3.3.8).

Bbixog n3 cTpos
HaTPUEeBOro anekTpoaa

3amMeHuTb HaTpueBbIn
anekTpoa.

[Mocne 3ameHbl NpoBecTu
rpagyvpoBKYy MO KOHLIEH-
Tpaumm NOHOB HaTpUS

(n. 3.3.8).

Bbixog n3 cTpos
pH-anekTpoaa

3ameHunTb pH-anekTpoa.

Mocne 3ameHbl NpoBeCTU
rpagyvpoBky  pH-anek-
Tpoaa (n. 3.3.7).

3 Mpwu rpagynpoBke aHanuasaTopa
no rpagyvpoBOYHbIM pacTBoOpam
nokasaHusi aHanusaTopa MoYTU
HEe W3MEHATCA MNpu nogade K
anekTpogam rpagyvpoBOYHbIX
pacTBOPOB C pa3HbiM 3HAYEHNEM
Cna

HeuncnpaBHOCTb OQHOIO
N3 aNeKTpoaoB

3aMeHNTb 3NeKTpoAa.
MpoBecTun rpagympoBky
(n. 3.3.7 unu n. 3.3.8).

4 \smepeHHoe 3HayeHune Temne-
paTypbl aHanusanpyemown cpegbl
3Ha4MTeNbHO  OTNMYaeTca  OT
npegnonaraemoro 3Ha4yeHus

Bbixon n3 ctpos gatymka
TemnepaTtypbl

n. 4 PemMoHT B 3aBOACKNX
yCIOBUSAX

5 lNokasaHus aHanusaTopa
HeyCToN4nBbI

O6pbiB B kabene nnu oT-
CYyTCTBME KOHTaKkTa B
pasbemMe kabensa anek-
Tpoaa

MpoBeputb n obecne-
YANTb HAAEXHbIA KOHTaKT
NN yCcTpaHuTb 06pbLIB B
kabene

6.1 He npowucxogut noplienayu-
BaHMe aHanusnpyemom cpegpbl
npu paboTaroLLemM KOMNPEeCCope.
6.2 3anax nogwenadnBaroLLero
peareHTa (ammMmuaka).

6.3 BkntoyeHbl cBeToanoabl BAL
«HapyweHue perynupoBaHusay,
«NcTtoweHne peareHta», «Pa-
6oTa» n «Harpes».

MeperHyta TpybKa, co-
eavHALWEN  KoMnpec-
COp C SiYenKonm NpoTOou-
HOW

YcTpaHuTb nepernb

MoBpexaeHue TpyodKu,
COoeauHSIoLLEN
KOMMpeccop C s4Yenkomn
NPOTOYHOMN

3aMeHnTb TpyOoKy
(HBX CT-18 @BHyTp.2,5x1,
L =500 mm)
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HeuncnpaBHOCTb

BeposiTHas npuyunHa

MeToabl ycTpaHeHus

6.4 [lokasaHna Ha wuHAMKaTOpEe
BAL meHee «010».

6.5 MNokasaHusa Cna Ha Bnoke npe-
obpasoBatenbHom  6nm3km k O
MKr/gm3

HennoTHas nocagka
npobkn Ha cocyan noa-
LenaymBamowmm  pea-
reHToM

3aBepHyTb raviky Hakua-
HYt0

MoBpexaeHo KOnbLIO
YNAOTHUTENbHOE Ha
npobke cocyga ons am-
Mumaka

n. 3.3.7. 3ameHuTb
KONbLO YNOTHUTENbHOE
Ha npobke cocyga Ans
amMMuaka

7.1 TokasaHna Ha wuHOMKaTope
BAL meHatoTea ot 10 go 300.

7.2 3anax ammmnaka.

7.3 BkntoyeH ceetoamon A
«HapyuweHue perynupoBaHusi»

MexaHuyeckoe noBpe-
XOeHwe cocyda € nog-
LienayvMeamlwnmMm  pea-
reHToOM (aMMMaKoMm).

3ameHuTb cocyn (dna-
KOH MnacTukoBblin 1 am3)

8 HeT npoTtoka aHanuanpyemown
cpedbl 4Yepe3 wuHAMKATOP pac-
Xofa, HO eCcTb nepenve B nepe-
NMBHOM YCTPOMNCTBE

3acopwuncs Xuknep
SAYEeNKN NPOTOYHON

n. 3.3.4. NpoYncTUTb Xn-
Knep si4enkn npoTo4HOM

9 lMoagbem ypoBHsA (NepenosiHe-
HWe) nHaukaTopa pacxoja

HapyLueH oTToK BOAbI 13
SAYEeNKN NPOTOYHON

Obecneuntb cBOOOOHBLIN
CnvB BOAbl U3 TPYOKK
MNBXCT-18 @BHyTp.16,0X2,0;
L =500 mm

MpeBblWweH 4ONYCTUMBIN
pacxod BoAbl  4Yepes
SAYENKY NPOTOYHYHO

ObecneunTb pacxog
BoAbl He Gonee 200 om3/y

10 HeT npoToka aHanuampyemom
cpedbl 4epe3 umHAMKaTop pac-
Xoda, HeT nepenvea B nepenue-
HOM YyCTpOMCTBE

He nopaetca aHanuau-
pyemas cpega ot npobo-
oTbopHuKa

MogaTb aHanuanpyemyto
cpegy oT npobooTbop-
HUKa

3acopuncs ouneTp

n. 3.3.9.2. 3ameHuTb
uUnbTpyoLWMin MaTe-
punan

2.11.2 CoobLeHns 0 HEUCMPABHOCTSIX, BbIBOAWMbIE HA 3KpaH MHAMKaTopa Groka
npeobpa3oBaTenbHOro, U METOAbI X YCTPAHEHUS NpMBEAEHbI B Tabnuvue 2.6.

Tabnuua 2.6

OKpaH
HencnpaBHOCTU
6noka npeobpasoBa-
TenbHOro

BeposiTHas npuyuHa

MeTonbl ycTpaHeHus

1 «BHUMAHUE!
AOATYHUK
HE NMOAKNIOYEH!»

Kabenb K1002.5 nn6o K1002.L
He MOAKIMOYEH K pa3beMy
«ATYUUK A» nnn « JATHNK B»
Onoka npeobpaszoBaTenbHOro

MopgknounTb kKabenb K pasb-
emy «JATHUK A» nnn «OAT-
UYNK B» 6noka npeobpasosa-
TENbHOro

HewncnpaBHocTb kabens

Pasnen 4. PeMOHT B 3aBoA-
CKMX YCITOBUSX
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lNpodomkeHue mabnuubi 2.6

AOATHUKOM!»

«BbIXO[» 6noka ycunurtens

OKpaH BeposTHasa npuunHa MeToab! yCTpaHeHus
HencrnpaBHOCTH
6noka npeobpasoBa-
TENbHOro
2 «BHUMAHMUE! Kabenb K1002.5 nn6o K1002.L | NMogkntounTtb Kabenb K
HET CBA3U C He NOKIMYEH K pasbemy pasbemy «BbIXOO»

Gnoka ycunutens

HeucnpaBHocTb kabens

Paspen 4. PemMoHT B 3aBoA-
CKMX YCNOBUAX

3 «TPAOYUPOBKA
pH OLWUBKA IPA-
AOYUPOBKW!
BY®EP HE
OMPEAOEJEH!»

He onpepgeneHo 3HayeHne pH
B6ydepHoro pacteopa

BbiknounTb aHanusartop.
MpoBeputb, 4TO OYydhepHbIn
pacTBop MMeeT OOHO U3 3Ha-
yeHun pH 1,65 nnn 9,18.

[MpoBepuTb aneKkTpobl

4 «NPOBEPBTE
SNEKTPOAbI!»

MoBpexaeHne pH-anekTpoaa.
HepocTtaTto4Hbln YpOBEHb
afeKkTponnTa B anekTpoae
CpaBHEHWA.

MpoBepuTb 3neKkTpoa
(LEenoCTHOCTb aNEKTPOOOB U
YPOBEHb 3MEKTPONMTa B
3NEKTPOAE CPaBHEHMS).

lMpoBeputb OyhbepHble pac-
TBOpbl. [locrne 3Toro BHOBbL
NPOBECTU rpagynpoBKy
pH-anekTpoga aHanusartopa

5 «BHUMAHUE!

3Ha4yeHne a unu Tmn aAneKkTpoaa

n. 3.3.8. [llposectn rpagyu-

rPAOYUPOBKY Nal!»,

M3MEHUNACDH a He coBnagaetr C napameTpamu | POBKY MO KOHLEHTpaLMM MOHOB
NMPOBEOUTE nocrnegHen rpagynpoBKu HaTpus

FrPAOYUPOBKY (npw BbIXOAE M3 NMYHKTA NOAMEHIO

Na!» «JJIEKTPO[ Nay)

6 «BHUMAHUE! 3HayeHne a vnun Tnn anektpoga | n. 3.3.8 [lpoeectn rpagyu-
rPAOYUPOBKA He coBnagaeT C napameTpamu | POBKY MO KOHLEHTpauum NOHOB
HE COOTBET-| nocnegHen rpagyvnpoBKu HaTpus

CTBYET NAPAMET-| (npu BkNtoYeHUn 6Grnoka npeob-

PAM JJIEKTPOOA | pasoBaTenbHOro)

NMPOBEOUTE

7 «BHUMAHMUE!
OLLUUBKA BJTOKA
ABTOMATUYE-
CKOIro no3upPo-
BAHUA!»

HewncnpaBHocTb B paboTte BA[]

Paspen 4. PemoHT B 3aBof-
CKMX YCNoBUAX

2.11.3 CoobuieHna 06 owmnbkax, BbIBOANUMbIE Ha 3kpaHe BA[Ll n meToabl ux ycrpa-
HeHMs NpuBeaeHbl B Tabnuue 2.7.

Tabnuua 2.7
Owwnbka BAL BepoaTtHasa npunynHa MeToab! yCcTpaHeHus
1 «F1» HaTtyuk nposogmmocTn [1-1002 MoaknounTb AaTynK NPOBOAU-

He nogkntodveH K bA

mocTtun [1M-1002 k BAA

[laTymk NnpoBOAMMOCTH
[M-1002 Bbiwen u3 cTposi

Paspen 4. PemoHT B
3aBOCKMX YCITOBUAX
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lNpodomkeHue mabnuubi 2.7

TeMrnepartype Harpesa rnoalienavumsa-

loLLero peareHta (aMmuaka)

Owwnbka BA[L BeposaTHasa npunymHa MeTogbl ycTpaHeHus
2 «F2» Komnpeccop He nogkntoyeH kK BA MogknounTs  KOMNpeccop K
BAL
Komnpeccop Bblilwen ns cTpos Paspen 4. PemoHT B 3aBOg-
CKMX YCIOBUAX
3 «F3» MpeBblweH agonyctumbi nopor o | lNpn ogHOKpaTHOM MOsIBNEHUU

coobLeHus ob olnbke oTKMo-
4nTb 1 BKNOUNTL BAL

Mpn HeogHOKpaTHOM nosiBne-
HUKN coodLeHnsa ob owmnbke —
PEMOHT B 3aBOACKMX YCrO-
BUSAX.

4 «F4», «Fb5»
nnoo «F9»

HapyweHo gyHkumoHnposaHue BA[

Pasnen 4. PeMoHT B 3aBoa-
CKMX YCIOBUSAX

3 TEXHUYECKOE OBCJ1TYXUBAHUE

3.1 Mepbi 6ezonacHocmu

Mepen TexHUYecKkMM obCnyXMBaHNEM CreayeT:
— MNepekpbITb NoAady aHanuamMpyemow cpeap;
— yAanuTb aHanuM3upyemMyto cpeany U3 rmaponaHenm.

3.2 O6bwue ykasaHusi

3.2.1 Bce Buabl TexHu4veckoro obcnyxmeanusa (ganee TO) AOMKHbBI BbINOMHATHCA
KBannuumpoBaHHbIM OnepaTMBHbLIM NEPCOHANIOM, UMELLMM OONYCK K paboTe ¢ 3nekTpo-
yctaHoBkamu o 1000 B, a Tak e n3yumBLUMM HaCTOSLLIEE PYKOBOACTBO MO 3KCMyaTaumm
N gencTByroWmMe npasuna paboTbl C XMMUYECKMMU PEAKTUBAMM.

3.2.2 TexHn4yeckoe obecnyxmnBaHne Ong aHanmsaTopa, Haxoaswerocsl B aKcnyaTa-
LK, BKIOYaeT B cebst onepaumm HepernameHTUPOBaHHOIO U perfnameHTUpPOBaHHOIo 06-

CIY>XVUBaHUS.

3.2.3 B coctaB HepernameHTupoBaHHoro TO BxoasT:
— QKCnJlyaTauMOHHbIN yXxon;
— cofepXaHue aHanusaTopa B UCNPaBHOM COCTOSIHUN (Tabnuubl 2.5-2.8);

— CBOEBpEMEHHasi 3aMeHa 13genuim ¢ orpaHMYeHHbLIM PECYPCOM U PacXOAHbIX Ma-

Tepuanos.
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Bce obHapyxeHHble npu HepernameHTupoBaHHOM TO HeucnpaBHOCTM B paboTte
aHanusaTopa JOMXHbl ObITb YCTPaHEeHbI Cunamm onepaTMBHOro NepcoHana.

3.2.4 PernameHTtupoBaHHoe TO peanuayetcs B popme nnaHoBbix TO, o6bem u ne-
PUOANYHOCTb KOTOPbIX NpuBeAeHbI B Tabnuue 3.1.

Tabnuya 3.1
Ne nn. HanmeHoBaHue paboTbl [MepuognyHoCTb
P3 TEXHU4eCKoro obcnyxmBaHus
eXeHe- | OQVH pa3 | OAWH pa3s | eXxerogHo
AenbHo | B 3 Mec. | B 6 Mec.
3.3.1 | BHewHnn ocmotp * * * +
3.3.2 | poBepka PYHKUMOHNPOBAHNSA
aHanmusartopa B pasfiyHbIX pexu- * * * +
Max paboThbl
3.3.3 HapyxHasi yncTka CcoCTaBHbIX 4a- . + +
CTEeN aHanusartopa
3.3.4 | YucTtka xuknepa A4YenKM NpPOTOY- . . * .
HOW
3.3.5 |[[llpoBepka anekTponuta B 9nek- . . . .
TpoAe cpaBHEHUs
3.3.6 | lNpoBepka nokasaHun no Temnepa- * * * +
Type
3.3.7 | 'pagyvpoBka pH-anekTpoaa * * + +
3.3.8 'pagyvpoBKka aHanmMsaTopa no KOH-
LEeHTpaunmn NOHOB HaTPUS:
3.3.8.2 |- «TWMO»; * * + +
3.3.83 |- «TUM1»; * * + +
3.3.8.4 | — «TWUM2». * * + +
3.3.9 | 3ameHa pacxoaHbIX MaTepuaros:
3.3.9.1 | — noglwena4msBalowero peareHTa, * * * +
3.3.9.2 | — dunbTpyoLlero matepuana. * * * +
3.3.10 | 3ameHa u3genuin ¢ orpaHNYEHHbIM
pecypcom:
3.3.10.1 | — ynnoTHUTENbHbIX KomneL; * * * *
3.3.10.2 | — Tpyb6okK NBX CT-18. * * * *
YcnoBHble 0603HaYeHus:
«+» — TexHuyeckoe obcrnyxmnBaHve NPoBOAAT;
«*» — TeXHMYyeckoe obCrnyXmBaHue NPoOBOAAT NPy HEOBXOANMOCTH.

CTabunbHOCTb METPONOrMYECKUX XapakTEePUCTUK aHanusaTopa noaaepkKuBaeTcs
nyTem:

1 npoBefeHWs rpagyvpoBKM aHanua3aTopa B COOTBETCTBUM ¢ Tabnuuen 3.1;

2 NpoBepKor NoKasaHUM NO TeMnepaType He pexe O4HOro pasa B rog;

3 AONOSTHUTENBHOIO KOHTPOMSA C MOMOLLBIO MOBEPEHHbLIX NPMOOPOB PYYHOrO KOH-
TPONsA akKkpeauToBaHHbIMM nabopatopuammu ctaHuun. [epmoanyHOCTbL NPOBEPKN B COOT-
BETCTBUM C PEXMMHBIMU KapTaMyn UNu AeNCTBYOLLMMN HOPMATUBHBIMU AOKYMEHTaMU Ha
00bEM N NEPUOANYHOCTb XMMUYECKOTO KOHTPOSS.

O6HapyxeHHble npu nnaHosoM TO aedbekTbl y3N0B U AeTaneun, KoTopble Npu ganb-
HeWLwen SKcnnyaTauun aHanuaaTopa MOryT HapywuTb ero paboTocnocobHOCTb, AOMKHbI
ObITb YCTPaHEHDI.
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3.3 lNopsidok mexHuU4YeckKoz20 obcryxueaHusi
3.3.1 BHewHnn ocmoTp

Mpu NnpoBeaeHNn BHELLHErO OCMOTpa aHanM3aTopa NpPoBepstoT:

— OTCYTCTBME MEXaHUYeCKMUX NOBPEXOEHUIN COCTABHbIX YacTen aHannsaTopa;

— WCMpPaBHOCTb Pa3beMOB, KHOMOK, COeANHUTENbHbIX Kabenen;

— COCTOSIHME NaKOKPaCOYHbIX MOKPbLITUIA, MPaBUIIbHOCTb M YETKOCTb MapKUPOBKMN.

3.3.2 lNpoBepka YHKUMOHNPOBAHUSA aHanM3aTopa B pasfiMyHbIX pexmnmax paboTsbl

[ns npoBeAeHns NPoBePKU (PYHKLIMOHMPOBaHMS aHanmn3aTopa B pasfnyHbIX pexvmax
MEHIO »

paboTbl BKMOYAOT aHanM3aTop W NPOBEPSIOT PabOTOCMOCOBGHOCTb KHOMOK  « 5803 "

Nz
«KAHAIY, «G» [ «&», «',@;».
PesynbTaTbl NpOBEPKM CHUTAIOT YAOBNETBOPUTENBHLIMU, ECIN:
— noacseymBaeTcs knasuwa « CETby;

MEHIO .
— NPW HaXXaTUN KHOMKN « 8803 " aHanusaTop nepexoauT U3 pexuma N3MepeHuin B

PEXMM KOHTPOSIS U UIBMEHEHUSA NapaMeTpoB (BXO4 B MEHIO);
— npuv HaxaTtnumn kHornkn « KAHAJT» nsmeHsieTcs pexxmm nHankaumm KaHanos B 3aBu-
CMMOCTN OT KONM4YeCcTBa NOAKMOYEHHbIX KaHanos (oguH nnbo gBea);

— KHOMKaMu «G», «&» ocyullecTBriAeTCcd nepemeleHme no CTpokam MeHIO;

VR = 2
— KHOIKOU «',é{» OCyLUEeCTBNAETCA BKIlOYEHME N OTKITIOYEeHME NOACBETKM 3KpaHa
MHOUKaTopa.

3.3.3 HapyxHas umcTka cocTaBHbIX YacTen aHanusaTopa

BHUMAHUE: HE OOMYCKATb nonagaHMa MoKOLWMUX pacTBOPOB (CpeacTB) Ha
pa3bemMbl 6bnoka npeobpasoBatenbHOro, 6noka ycunutensa n bA[!

BblkntounTb 6110k npeobpasoBaTtenbHbIn (NepeBecty nepekntoyaTens « CETb» B no-
noxeHue « O »). OTknNouYnTb 610K NpeobpasoBaTenbHbIM U UCTOYHUK NnTaHusa UM-1002 ot
CceTn NepeMeHHOro TokKa.

UncTKy HapyXHOW noBepxHOCTU Brioka npeobpasoBaTenbHOro, rmaponaHenu, uc-
ToyHuka nutaHusa KUM-1002 B criyyae 3arps3HeHUss NPou3BOAUTbL C UCMONb30BaHNEM MST-
KMX MOIOLLMX CPEeACTB C nocnenyoLwen NpoMbIBKOM ANCTUNNIMPOBAHHOW BOLOW.

INp ume4aHue— B kadyecTBe MArkoro MoLLEro cpeacTea MOXHO UCMONb30BaTb
MbInbHbIN pacTeop: 40-50 r cTpyxkun mbina no FNOCT 28546-2002 pacteopuTb B 300-400
cm® ropsiyen Boabl.
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3.3.4 Yunctka xuknepa a4erkm NnpoTo4HOM

Ang ynctkn xuknepa (pucyHok 3.1) Hy>xHO cHATb Tpybky MNBX CT-18 Jeuyrp.2,5%1,0
co wTyuepa (Npy Heob6XoANMOCTH BbIBEPHYTL LUTYLEP) U NpoayTh Xukrep. MoxHO npoyu-
CTUTb €ro MeaHOM NPOBOSIOKOWN NIMBO 3a0CTPEHHOM AEPEBAHHON NariOYKON.

HAunameTp otBepcTUs xuknepa 0,75 mm.

LWTyuep
SAYerKM NPOTOYHOM
C XUKNepom

20,75

gl B

= =
VAN J
‘ EN'[ SPPPAAY
i
y

a 6 (s8ud c paspesom)
PucyHok 3.1 — LLImyuep a4elku npomoy4Hou audponaHesnu T1-1002

3.3.5 lNpoBepka anekTponuTa B 3N1EKTPOAE CPaBHEHUS

MpoBepka ypOBHSI 3MEKTPONNTa B ANEKTPOAE CPaBHEHUS U OONMBKA 3rekTponuTa
OCYLLECTBNSIETCS B COOTBETCTBMM C NACMOPTOM Ha 3NeKTpos,.

MpumeyaHue— DnNekTpos CpaBHEHMS, BXOOSLLMIA B KOMMIEKT NOCTaBKK, Npu-
MeHsieTcsl Npu rpagyvpoBke pH-anekTpoga B cooTBeTcTBUM € M. 3.3.7.

3.3.6 lNpoBepka nokasaHuM No Temneparype

[na BbINOSIHEHUS MPOBEPKM MOKa3aHWUM Mo TemrnepaTtype M3Brevb U3 S4enkn npo-
TOYHOM JaTyuK TemnepaTypbl U NOSIHOCTBLIO NOrPy3nUTb €ro B CTakaH (Hanpumep, cTakaH
H-1-5000 TC NOCT 25336-82) ¢ BOOon KOMHaTHOW TeMnepaTypbl.

Pagom ¢ gatunkom TemnepaTypbl NOMECTUTb NabopaTopHbIN TEPMOMETP B COOTBET-
CTBUWN C PUCYHKOM 3.2.
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[oxpaTbCa yCTAaHOBMBLUMXCS NOKasaHWi Mo Temnepatype Ha mHaukaTope 6noka
npeobpasoBaTenbHOro n naboparopHoro TepMmomeTpa.

PasHunua mexagy nokasaHusMm aHanmsatopa u nabopaTopHOro TepMoMeTpa He
AOJKHA BbIXxoauTb 3a npegensl + 0,3 °C.

Ecnn nokasaHusi BbIXOOAT 3@ YCTAHOBMEHHbIE Npeaesbl, aHann3aTop NoanexuT pe-
MOHTY B 3aBOACKUX YCIOBUSIX.

Lo—

__TEPNOMETp

2500 §

TepmomeTp

[aTtyuk
TemnepaTypebl G

CTaKaH/

C BOAOWM

\

PucyHok 3.2

3.3.7 'pagyvpoBka pH-anekTpoaa

3.3.7.1 Ycnosus npoBeaeHns rpagyvpoBKu

"pagynpoBKy aHanu3aTopa crnegyeT npoBoauTb Npu Temnepatype bydepHbIx pac-
TBopoB (20,0 £ 5,0) °C, npn aTom Temnepatypbl ABYX BydepHbIX pacTBOPOB HE OOSMKHbI
oTnuyaTbca 6onee, yem Ha 2 °C.

3.3.7.2 MNoparoToBka K rpagyvpoBke

CoeavHeHns y3noB ruaponaHen JoMKHbI COOTBETCTBOBATb PUCYHKY 3.3.
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INpume 4aHue— CoeanHenne Tpybkamm NBX CT-18 cocTtaBHbIX YacTen rma-
ponaHenu He BrMsieT Ha NPOLLeCC rpagynpOBKN.

3akpbITb 00a 3axunma.

N3 pasbema «JJIEKTPO/ OMNOPHbLIN» 6roka yeunuTtens ussnedb LTencenb co-
€MHUTENbHOro NPOBOAA N BCTaBUTb B 3TOT pa3beM LUTENCeb 3rekTpoaa cpaBHeHUs (pu-
CYHOK 3.4), BXOoOsALWero B KOMMMEKT MOCTaBKN.

M3Bneyb 13 g4enkn NpoToOYHOM JaTumK TemnepaTypbl U pH-anekTpos.

3annBoYHOE OTBEPCTME ANEKTPOAA CPaBHEHUS HEOBXOAMMO OTKPbITh.

MpombITe pH-anekTpoa, AaTtyuk TemnepaTypbl U 3MEeKTPOoS CpaBHEHUS CHayana B
ANCTUNNMPOBaHHOW BOAE (NocrneaoBaTernbHO B ABYX COCyAax), a 3ateM B nepsom Bydep-
HOM pacTBope, Mo KOTOPOMY NPOBOASAT rpagyMpoBKy — Harnpumep, B BycdepHoM pacTBope,
BOCnpoussoasiem 3HadeHne pH 1,65 npu TemnepaTtype pacteopa (25 £ 0,2) °C.

[MomecTuTb aNeKkTpoabl M AaTYnK TeMnepaTypbl B HEUCMNONb30BaBLUMINCS paHee nep-
BbI BydepHbIn pacTBop. BeligepkaTb anektpoabl B 6ydepHom pacteope 10 MuH.

BkntounTb aHanu3aTop 1 AOXA4aTbCA YCTaHOBUBLLMXCS MOKa3aHUN.

Brok ycunurtens

Kabenb coeguHUTENbHbIN
K1002.5

LWTencenb
3MeKTpoAa CpaBHEHMS

PucyHok 3.4 — [NodknoyeHue anekmpoda cpasHeHUs K brioKy ycunumerns

3.3.7.3 Mopsnok npoBeeHs rpagynpoBKu

1 KuHonkon « KAHAIJT» BKAOYUTE PEXUM U3MEPEHNIN TOIO KaHana, KoTopblin HE06XOo-
ANMO oTrpagympoBaTh (Hanpumep, kaHan A).

2 HaxaTtb KHOrKy « ':E:E » — nosiButcsa akpaH MEHIO [A].

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

BBOA

«

» — nosBuTcsa akpaH nogmeHto MPAAYNPOBKA.
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4 YCTaHOBUTb Mapkep «P» Ha CTPOKY rrPAOYUPOBKA pH
«FPAOYUPOBKA pH» u©n HaxaTb KHOMKY A ALl P
(MEHIO NOSIBUTCS 9KpPaH B COOTBETCTBUM C

BBO/ pH 1.74
pucyHkom 3.5. 270 mB
BY®EP 1.65
» BbIMNOJIHUTb
BbiXO[ 25.0°C
PucyHok 3.5

5 YcraHoBUTL Mapkep «P» Ha cTpoky «BbINMONIHATb» n HaxaTb KHOMKY
MEHIO

BEO » — NOSIBUTCS 3KpaH B COOTBETCTBMM C pUCYHKOM 3.6.

«

A rPAOYUPOBKA pH

270 B
BY®EP 1.65 02 MwuH

> BbIXoa 25.0 °C

PucyHok 3.6

Ecnn 3HayeHne pH 6ydepHoro pacteopa
aBTOMaTU4eCKM He onpeaeneHo, nosiBUTCA A rPAOYUPOBKA pH
3KpaH B COOTBETCTBUN C pUCyHKoMm 3.7. CneayeTt
obpatutbca k n. 2.11.

OWWUBKA TPAOYUPOBKMU !

BY®EP HE ONPEQOEJIEH !

PucyHok 3.7

6 Ecnu 3HadeHne pH 6ydepHoro pactsopa aBToMaTn4eCckn onpeaeneHo, nosiBuTca
3HaveHne pH BydepHOro pacteopa n Ha4dHeTCAa 3anofiHeHne nporpecc-meTpa. Nocne 3a-
NOJSIHEHMSI NpOrpecc-MeTpa NosBUTCA 3KpaH B COOTBETCTBUM C PUCYHKOM 3.8.

A rPAOYUPOBKA pH

pH 1.65

276 MmB
BY®EP 1.65 02 mMwuH

lNporpecc-meTp

> MNPOOOITXKUTD 25.0°C

PucyHok 3.8
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7 YctaHOBUTL  Mapkep «P» Ha rPAOYUPOBKA pH
ctpoky «MPOOOMXKUTb» u HaxaTb KHOMKY A
MEHIO

« BBOA » — MNOSIBUTCHA 3KpaH B COOTBETCTBUU C pH 165

pucyHkom 3.9. -160 mB
BY®EP 9.18
BbIMNONHUTDb

» BbIX0O[ 25.0°C
PucyHok 3.9

8 Ecnu rpagympoBka no BTopomy 6ydepHomMy pacTBopy He TpebyeTcsl, yCTaHOBUTb

Mapkep «P» Ha cTpoky «BbIXO[» 1 HaxaTb KHOMKY « I:E::(])

» — NOABUTCA 3KpaH B COOT-

BETCTBUM C pucyHkom 3.10a.

A 3NEKTPOAO pH A 3NEKTPOA pH
S = 100 % S = 100 %
Ei = =35 MB Ei = =35 MB
pHi = 7.0 pHi = 7.0
~ e
— NPOBEPBLTE 3MIEKTPOL ! —
e ~
» BbiXoa » BbIXoa
a 6

PucyHok 3.10

lMpume4yaHue- OkpaH B COOTBETCTBMU C pucyHKoM 3.106 nosiButcsi, ecnu

3Ha4YeHWst MHANLMpPYeMbIX NapaMeTpoB (S nnu Ei) BbiIxogaT 3a gonyctumsle npegensi. Cne-
ayet obpatutbeca k n. 2.11.

9 YcTaHOBUTL Mapkep «P» *|-c|)a CTPOKY COXPAHUTBL 2

MEH
«BbIXOO» v HaxaTb KHOMKY « » — no-

BBOJ
ABUTCA 3KpaH B COOTBETCTBUAN C PUCYHKOM 3.11.

> OA

HET

PucyHok 3.11

10 YctaHoBUTb Mapkep «P» Ha CTPoKy [1A 1 HaXkaTb KHOMKY « ':Egﬁ » — MNOSIBUTCS

9KpaH B COOTBETCTBUM C PUCYHKOM 3.12.

Mocne ycTaHOBKM AaTbl KHOMKaMM «ﬁ», «O» YCTAHOBUTb MapKep «»» Ha CTPOKY
MEHIO

BbIXO[ v HaxaTb KHOMKy « BBON

».
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A BBEOUTE [OATY

O0.MM.IT
» —-0L01.15
RS

BbIXO4

PucyHok 3.12

"pagyvpoBka no ogHomMy 6ycdepHOMY pacTBOpY 3aBepLUEHa.

11 [ns rpagyvpoBKu No BTopoMy 6ydepHoMy pacTBOpY, BOCNPOM3BOASLLEMY 3Ha-
yeHne pH 9,18 npu Temnepatype pacteopa (25 + 0,2) °C, n3Bneyb anekTpoabl N AaTyuK
TemnepaTypbl U3 nepBoro 6ygepHoOro pacteopa v NPOMbITb UX B AUCTUNNIMPOBAHHOM BoAeE
(nocnepoBaTtenbHO B ABYX cocydax).

3aTtem npombITb UX B OTAENBbHOM 06beMe BTOporo 6ydepHoro pacteopa v nome-
CTUTb B HENCMOMb30BaBLUNNCS paHee BTOpon BydepHbin pacTBop. [oxaaTbcsl yCTaHOBUB-
LLUNXCA NOKasaHUW aHanusaTopa.

12 Ha aKkpaHe B COOTBETCTBUU C PUCYH-

koM 3.10 ycTtaHOBUTbL Mapkep «P» Ha CTPOKYy A rPAOYUPOBKA pH

«BbIMOJNTHUTb» 1 HaxaTb KHOMKY « “;:glg » —

NOSIBUTCS 3KpPaH B COOTBETCTBUM C pu- pH T

CcyHkom 3.13. -160 mB
Ecnu sHayeHne pH GydepHoro pactsopa BY®EP 9.18 01 mwuH

aBTOMaTMYECKN He onpeaerneHo, NOSABUTCH 3KpaH

B COOTBETCTBUM C pucyHkom 3.7. Cnegyet obpa- > BbIXoa 25.0°C

TUTbCca K. 2.11.

PucyHok 3.13

13 Ecnu 3HayeHue pH BTOporo 6ydepHoro pactsopa aBToMaTU4eckn onpeaeneHo,
nosiBMTCA 3Ha4yeHne pH GydepHoro pacTeopa u HayHeTCs 3anofiHeHWe Mporpecc-MeTpa.
Mocne 3anonHeHusa Nporpecc-meTpa NosiBUTCSA 3KpaH B COOTBETCTBUM C PUCYHKOM 3.14.

A rPAOYUPOBKA pH

pH 9.19

-160 B
BY®EP 9.18 01 mMwuH

Mporpecc-meTp

> MPOOOJIXUTDb 25.0°C

PucyHok 3.14

14 HaxaTtb KHOMKY « MEHIO

BBOA » — MOSABUTCA 3KpaH B COOTBETCTBUM C pucyHkom 3.10a.
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MEHIO

15 YcrtaHoBUTL Mapkep «P» Ha cTpoky «BbIXOO» n HaxaTb KHOMKY « BBOA

» —

NoABUTCA 3KpaH B COOTBETCTBUAN C PUCYHKOM 3.11.

MEHIO
YctaHoBUTbL Mapkep «P» Ha cTpoky AA M HaxaTb KHOMKY « BBON » — NOABUTCHA

9KpaH B COOTBETCTBUU C pucyHKoM 3.12. NpagyvpoBka no Asym 6ydepHbIM pacTBopam 3a-
BepLueHa.
"pagynpoBka BTOPOro kaHarna usMepeHui Npon3BoanTCa aHanormyHbIM obpasom.
lMocne okoH4YyaHWMa rpagyvpoBkM pH-anekTpoda wu3BnevYb M3 rHesga pasbema
«OMOPHbIV SNEKTPO» 6r10ka yeunuTens LwTekep ONopHOro 3iekTpoda U BCTaBUTb Ha
€ero MecTO LUTEeKep CoeaMHUTENBHOro Nposoaa.

3.3.8 'pagyupoBka aHanmnsaTopa no KOHUEeHTpauMm MOHOB HaTpus

3.3.8.1 OnucaHwe TMNOB rpagynpoBOK

B aHanusaTtope npeaycMOTpeHO crnefyowme Tunbl rpagynpoBoK:

a) rpagyvposka « TUMO» — 3To rpagynpoBka, napaMeTpbl KOTOPOW paccymTaHbl No
TeopeTnyecknm (NacnopTHbIM) AaHHBIM 3NEKTPOAOB;

6) rpagympoBka «TUM1» — 3TO ogHOTOYEYHasa rpagyvwpoBKa, npeaHasHayYeHHas
ANS NOACTPONKN CMELLEHNSA N3MEPUTENBHOM XapaKTEPUCTUKM.

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

[Ana namepeHnin manbix KOHLEHTPaUMiA MOHOB HaTpUs pekoMeHayemMas KOHLUEHTpa-
LMsa rpagynpoBoYHoro pacteopa ot 10 ao 230 mkr/am? (06biyHO 115 mkr/am®). Onsa nsme-
PEHUA OPYIMX KOHLEHTPaLUUn MOHOB HaTpMs MOXHO MCMNOMb30BaTh rpagynpoBOYHbIE pac-
TBOpPbI C OPYrON KOHLUEHTpauunen.

[aHHbIN TUN rpagynpoBKM PEKOMEHAYETCSA B KA4eCTBE OCHOBHOIO Npu paboTe ¢ aHa-
nmM3aTopom;

B) rpagyvpoBka « TUM2» — 3To TpexToyevHasa rpagympoBKa, B KOTOPOW ONOPHbIMU
TOYKaMK ABNSAOTCA MCXOOHAA BoAa, KOTopas UCNOoNb3yeTca AN NpuUroTOBMEHUS APYTnX
pacTBOPOB, 1 NPUroTOBMNEHHbIE HA 3TON BoAe ABa pacTBopa C M3BECTHbIM 3HAaYEeHNeEM A0-
GaBKM MOHOB HaTpUS.

[aHHbIN TMN rpagynpoBKM pEKOMEHAyeTCs NPOBOAUTL Toraa, koraa pabounin pecypc
9NEKTPOAOB B 3HAYUTENBHOM CTENEHM BbipaboTaH 1 KPyTU3HA SNEKTPOLHbIX XapakTepu-
CTMK 3aMEeTHO OTNIM4aeTcs OT TeopeTudeckon. MNpakTnyeckas HeOBXo0aMMOCTb MUCMOMb30-
BaHWS JAHHOrO TUna rpagyMpoOBKN MOXET BO3HUKHYTb TOrAa, Koraa nsmepeHHoe 3HadeHne
Cna BbIXOAWUT 3a npeaenbl, ycTaHOBMNEHHbIe B N. 1.3.2, n ogHOTOYeYHas rpagyvpoBka He
NO3BOMSET YMEHbBLUNTb NOrPELUHOCTb U3MEPEHUN.

INpumeyaHue-—pn HencnpaBHbIX AnekTpoaax (TpeLumHa B CTEKNAHHOW MeM-
OpaHe, yTeukn 1 T.n.) rpagymposkon HEJIb3A BoccTtaHOBUTL paboToCcnocobHOCTL aHanu-
3aTopa.
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3.3.8.2 I'papyvposka « TUMO»

pagoyupoBky «TUMO» pekomeHayeTca NMPUMEHATb nepen npoBefeHneM rpagyu-
posku « TUM1». [lnsa aToro:

a) kHonkon « KAHAIJT» BKNIOUYNTb PEXMM M3MEPEHUIN TOTO KaHarna, KoTopbi Heobxo-
ANMO OoTrpagympoBaTtb (Hanpumep, kaHan A).

6) HaXxaTb KHOMKY « ':E:}: » — nosiBuTCAa akpaH MEHHIO [A].

MEHIO
BBOJ

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

— nosaBuTca akpaH nogmeHto NMAPAMETPbI,

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

BBO[
) ycTaHOBUTb Mapkep «»» Ha rpagynpoBky « TUMO0y;

«

» — noaABuTcAa akpaH noameHto NPAAYNPOBKU Na;

MEHIO
[1) HaXkaTb KHOMKY «

BEO0 » — NOSIBUTCS 3KpaH B COOTBETCTBUM C pUCYHKOM 3.15.

A rPAOYUPOBKA 1

S = 100 %
Ei = -147 wmB
8408

a= 42

NMPUMEHUTDb THUMNO
> BbIXO[

PucyHok 3.15

MEHO»
BBOO '

€) yctaHoBUTb Mapkep «P»» Ha cTpoky MPUMEHUTDb 1 HaxaTb KHOMKY «

3aTeM YCTaHOBUTb Mapkep « P » Ha cTpoky BbIXO[ n HaxxaTb KHOMKY « MEH!O

BBOJ
akpaH noameHio «[MMAPAMETPbI TPAOYNPOBKW Na».

» — NOABUTCA

3.3.8.3 'papyvposka « TUM1»

3.3.8.3.1 Ycnosus npoBeseHNs rpagynpoBKu

pagynpoBKy aHanusaTtopa crnegyeT NpoBOAUTb NMpU TemnepaType OKpyXaroLero
Bo3ayxa ot nimoc 15 pgo nnroc 30 °C.
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3.3.8.3.2 MMoaroToBka K rpagyvpoBke

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

3aTtem NponycTuUTb Yepes3 NPOTOUHYIO AYENKY B TeyeHne He meHee 30 MUH OYULLIEH-
Hyto Boay. [logaya ouunweHHoOW BoAbl AOSMPKHA OCYLLECTBNATLCA U3 EMKOCTU KOHTPOJSTbHOIo
pacTBopa, YTo No3BonuT 6ornee 3KOHOMHO NCNONb30BaTb BOAY.

CoeavHeHNa y3roB rugponaHeny JOMKHbl COOTBETCTBOBATbL PUCYHKY 3.16.

3aKpbITb 3aXnM 2.

Bkntounte BAL.

Mepesectn BA[] B pexxum «OCTAHOBKA».

MpurotoBuTb 1 AM3 pacTBopa Xxnopuaa HaTpuUs C KOHLEHTpauuein MOHOB HaTpust

C,if;a‘), Hanpumep, 23 MKr/am3, B COOTBETCTBUM C NpunoxeHuem b.

M3mMepuTb KOHLEHTpaLMIO MOHOB HAaTPUSI B UICXOAHOMW OYMLLIEHHOM BOAE, HA KOTOPOK

rotosuncst pacteop Cyg , MKr/am3,

CnuTb U3 eMKOCTWN KOHTPOSbHOIrO pacTBOpa OYULLEHHYKO BOAY W 3anuUTb rpagympo-
BOYHbIV PACTBOP XNOpWaa HAaTPUS C KOHLIEHTpaLuen MoHoB HaTpusa 23 Mkr/am® (nnbo pac-
TBOP C APYron U3BECTHOM KOHLIEHTpauuen).

OTKpbITb 3aXKM 2.

Mepesectu BAL B pexxum « PABOTAN.

3.3.8.3.3 Mopsaok NnpoBeAeHNs rpagynpoBKu

1 KHonkon « KAHAJT» BKNIOUYUTL PEXUM U3MEPEHUI TOTO KaHarna, KOTopbI HEOOXO0-
ANMO OTrpagympoBaTth (Hanpumep, kaHan A).

» — nosiButcs akpaH MEHIO [A].

2 HaxaTb KHONKy « MEHIO
BBO[

3 YcrtaHoBuTb Mapkep «P» Ha cTpoky «TPAOYWUPOBKA» n HaxaTb KHOMKY
MEHIO

BBO[
4 YCcTaHOBUTb Mapkep «P» Ha CTPOKY

«FTPAOYUPOBKA Na» u” HaxaTtb KHOMKY
MEHIO

BBO[
CyHKom 3.17.

« » — noaBuTca akpaH nogmeHto MPAAYNPOBKA.

A rPAOYUPOBKA Na

« » — MNOABUTCA 3KpaH B COOTBETCTBUU C pU-

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

> BbIXO[

PucyHok 3.16
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5 YcTtaHoBUTb Mapkep «P» Ha CTpPOKY
«TUM» («TUMMA» nnéo «TUIM1O») n HaxaTb

KHOMMKY « ME
y BB

HIO
on » — MOABUTCA 3KpaH B COOTBET-

CTBUM C pucyHkom 3.18.

6 lNocne yctaHoBneHus nokasaHwun (opwu-

€HTMPOBOYHO 4Yepe3d 10-15 MUH) HaxaTb KHOMKY
MEHIO

BBOJ
CyHKom 3.19.

«

» — NOABUTCA 3KpaH B COOTBETCTBUN C PU-

A rPAOYUPOBKA TwUM 1

Cha 18.5 aw

- 50 mB

> MNMPOAOITKUTb 01 muH

PucyHok 3.18

A rPAOYUPOBKA TUMN 1

>

CNa

000.0

BBEAUTE 3HAYEHME
BbIXOA

PucyHok 3.19

7 HabpaTb ToYHOE 3HayeHue, paBHOE CyMME 3Ha4YeHWUI KOHLIEHTpaLMn MOHOB HaTpust
NPUrOTOBIIEHHOTO pacTBopa C,i{;a‘), MKI/OM3, N KOHLEHTPaLWMN MOHOB HaTPUsi B UCXOAHOW BoAe,

uex MEH

, MKr/om3. HaxkaTb KHOMKY « ———
Na A y BBO[
MEHIO
BBO[

3KpaH B COOTBETCTBUU C pucyHkom 3.20.

8 HaxaTb KHOMKy «

» — MNOABUTCA

9 HaxaTb KHOMKy «MEHK)
BBOJ

9KpaH B COOTBETCTBUMU C pUCYHKOM 3.21.

». [logButca

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

A ANEKTPOAO Na

S = 9%

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

> BbIXoA

PucyHok 3.20

COXPAHUTb ?

OA
> HET

NOBTOPHbIVA BBOA

PucyHok 3.21
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YCTaHOBUTb Mapkep «»» Ha CTPOKY:

e [A, ecnun TpebyeTcs coxpaHUTb NnapameTpbl NPOBEAEHHON rpagyMpOBKK;

e HET, ecnn He TpebyeTca coxpaHuTb napameTpbl NPOBEAEHHOW rpagyvpOBKU
(aHanusaTop nepengeT B pPeXMM U3MEPEHUNI, COXPaAHUB 3HAYEHNS npeablayLien rpagym-
POBKW);

o NMOBTOPHbLIU BBO[, ecnn TpebyeTcs MOBTOPHO BBECTU 3HAYEHWe (HanpuMep,
B Cny4ae owunbKn BBOAA) KOHLEHTPaUUN MOHOB HATpUs Ha 3KpaHe B COOTBETCTBUU C pU-
CyHKOM 3.22.

MEHIO
10 HaxaTb KHOonkKy «m ». [losBUTCA 9KpaH B COOTBETCTBMU C pUCyHKOoM 3.11.

11 Mocne ycTaHOBKW AaTbl NPOBEAEHNS IpagyupOBKM YCTaHOBUTL Mapkep « P » Ha
MEHIO

BBOJ

ctpoky BbIXO[ 1 HaxaTb KHOMKY « ».

3.3.8.4 'papyuposka « TUM2»

3.3.8.4.1 Ycnosus npoBefeHns rpagynpoBKu

pagyvpoBKy aHanusaTopa cregyeT NpoBOAMTb MpU TemnepaType OKpyXakoLero
Bo3ayxa ot nntoc 15 go nntoc 30 °C.

PacTtBopbl OOSMKHbI TOTOBUTLCA Ha OOHOW BOAE C KOHUEHTpauuenh MOHOB HaTpuA
OT 2 0o 7 MKr/gm3.

Temnepatypa rpagyuwpoBOYHbIX PacTBOPOB AofmkHa ©ObiTb B nNpegenax
(20 £ 5) °C, npn aToM TemnepaTtypa rpagyMpoOBOYHbLIX PAaCTBOPOB HE OOSHKHA OTNNYaTbCH
oonee, yem Ha + 2 °C.

3.3.8.4.2 MNoaroToBka K rpagyvpoBke

MogrotoBka k rpagyupoBke «TWUIM2» aHanormyHa noarotoBke K rpagympoBKe
«TUM1».
N3mepaTb KOHLEHTpaLUUIO MOHOB HaTpPUsl B UCXOOHOW OYULLEHHOW BOAE, HA KOTOPOU

rotosuncsi pacteop Cy, , MKr/am3, He TpebyeTcsi.

[nsa rpagyvpoBKU NPUroTOBUTbL PacTBOPbI C PEKOMEHOYeMOU KOHLEHTpaLMen MOHOB
HaTpus 23 mMkr/am® 1 230 MKr/AM3 B COOTBETCTBUM C NpuroxeHvnem b.

3anuTb B eMKOCTb KOHTpOrbHOro pacteopa 1,0 M3 ncxogHow BoAbl, HA KOTOPOM
roTOBUITUCb FPagyvpOBOYHbIE PACTBOPSI.
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3.3.8.4.3 Mopsaok NnpoBeaeHNs rpasynpoBKu

1 KHonkon « KAHAJT» BKNIOUNTb PEXUM U3MEPEHUI TOTO KaHarna, KoTopbli HEOOXO0-

ANMO OTrpagyvpoBaTth (Hanpumep, kaHan A).

MEHIO
2 HaxaTtb KHOMKy «
BBO[

» — noaButcsa akpaH MEHIO [A].

3 YctaHoBuUTb Mapkep «P» Ha cTtpoky «TPAOAYUPOBKA» 1 HaxaTb KHOMKY

MEHIO
BBO[
4 YCcTaHOBUTb Mapkep «P» Ha CTPOKY

«

«TPAOYVNPOBKA Na» u© HaxaTb  KHOMKY
MEHIO

« » — MOSIBUTCA 3KpaH B COOTBETCTBUM C
BBO[

pucyHkom 3.22.

5 YcTaHOBUTL Mapkep «P» Ha CTPOKY
MEHIO

BBO[
9KpaH B COOTBETCTBUM C PUCYHKOM 3.23.

«TUMN2» 1 HaxaTb KHOMKY « » — NOABUTCSH

6 Korga B eMKOCTW rpagyMpoOBOYHbIN pac-

TBOP no4Tn 3aKOHYNTCA, HaXaTb KHOIMKY
«M» NnoABUTCA 3KpaH B COOTBETCTBUU C
BBOO ’

pUCyHKom 3.24.

7 3aKkpbITb 3aXuUM 2.

8 [lepesectn BAL B pexum «OCTA-
HOBKA».

9 CnuTb N3 éMKOCTU KOHTPOSbHOMO pac-
TBOpa OCTaTKU pacTBopa.

» — nosiBuTcs akpaH nogmeHio NPAAYUNPOBKA.

A rPAOYUPOBKA Na

TMN 1 (1 TOYKA)

T™™MN 2 (3 TOYKW)

> BbIXO[

PucyHok 3.22

A rPAOYUPOBKA TwUM 2

2.2 v

~N ~

— TOYKA1 — -40 wmB
e ~

» MPOOOJIXKUTb 01 mwmH

PucyHok 3.23

A rPAOYUPOBKA TUMN 2

CNa 23 :;2

~ 7~
= TOYKA2 — -40 m™B
7~

~N

» MPOAOIIKUTL 03 mwuH

PucyHok 3.24

10 3anuTtb B cocyd 1,0 Am® rpagyMpoBOYHOIO pacTBoOpa C KOHLIEHTpaumein MOHOB

HaTpusa 23 mMkr/am3.
11 OTKpbITb 3aXuUM 2.
12 Mepesectn BAL B pexvm «PABOTAN.
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13 Korga B €MKOCTU rpagyupOBOYHbIN
pacTBOp MOYTM 3aKOHYMTCSH, HaxaTb KHOMKY
«@», NnosiBUTCA 3KpaH B COOTBETCTBUMM C

BBO[A
pucyHkom 3.25.

14 3akpbiTb 3aXuUM 2.

15 lMepesectn BAL B pexum «OCTA-
HOBKA».

16 CnuTb M3 eMKOCTM KOHTPOJSIbHOMO pac-
TBOpa ocTaTKu pacTBopa.

17 3anutb B emkocTb 1,0 AMS rpalyMpOBOYHOIO pacTBopa C KOHUEHTpaLUUel MOHOB

HaTpus 230 mkr/am3,
18 OTKpbITb 3aXUM 2.
19 Mepesectn BA[ B pexxum «PABOTAY.
20 Korga B eMKOCTW rpagyvpoBOYHbIN
pacTBOp MNOYTU 3aKOHYUTCS, HaxaTb KHOMKY
MEHIO
BBOQ

CYHKOM 3.26.

«

», MOABUTCA 3KpaH B COOTBETCTBUU C PU-

A rPAOYUPOBKA TUM 2

Uy

Crva 23.0 L

TOYKA 3 — 20 mB

~N

» MNPOAOOIIKUTD 04 muH

3

PucyHok 3.25

A

Wy

rPAOYUPOBKA TUMN 2

Crva 232.0

TOYKA3 — 90 mB

~N

> MPOOOITKUTL 10 mwuH

PucyHok 3.26

MEHIO
21 HaxaTb KHOMKY « ——— », MOSIBUTCSI 9KpaH B COOTBETCTBUM C pUCYHKOM 3.27.

BBOA

A rPAOYWUPOBKA TwUN 2

Crna -000.0 ™
<N —>

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

a

PucyHok 3.27

22 3aKpbiTb 3aXnMm 2.

A

>

rPAOYUPOBKA TwUM 2

Cha 23.0 o

BBEOAUTE 3HAYEHUE
ANOBABKU B TOYKE 2
BbIXo[

23 Tlepesectn BA[ B pexum «OCTAHOBKAY.
24 BBecTU Ha 3kpaHe (puUcyHok 3.27a) 3HadyeHue 23,0 mkr/ams,

25 YcTtaHoBUTbL Mapkep « P » Ha cTpoky BbIXO[ (pucyHok 3.276) 1 HaxaTb KHOMKY

MEHIO
BBOA

«

6

». MNosaABMTCA aKpaH B COOTBETCTBUM C pUCYHKOM 3.28.

26 BBecTu Ha akpaHe (pucyHok 3.28a) 3HayeHue 230 mkr/gme.
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A rPAOYUPOBKA TUN 2 A rPAOYUPOBKA TUN 2
> l ¢ MKrI MKI
CNa _’/O\GO-O am’ CNa 230-0 am’
i —>
BBEOUTE 3HAYEHUE -~ BBEOUTE 3HAYEHUE
NOBABKWU B- TOYKE 3— JOBABKM B TOYKE 3
BbIX0O4 -~ ~ » BbiXOo[
a 6

PucyHok 3.28

27 YcTaHoBUTbL Mapkep « P » Ha cTpoky BbIXO[ (pucyHok 3.286) n HaxkaTb KHOMKY

MEHIO
«

». [losiIBUTCA 3KpaH B COOTBETCTBUM C PUCYHKOM 3.29a;

BBO[
A ANEKTPOO Na A ANEKTPOO Na
S =99 % S = 100 %
Ei = -25 mB Ei = =147 mB
9C-10-07 9C-10-07
a=57 > a=57 -~
— MPOBEPBLTE 3JIEKTPOL !—
~ ~N
» BbIXOO » BbIXO[
a 6

PucyHok 3.29

Ecnv nHonumpyemble BENUYUHBI BbIXOOAT 3a AONYCTMMblE Npeaernbl, B HUXKHEN CTpoKe
nHamkatopa nosisutcs murarowas Hagnmce «MPOBEPBTE SJEKTPOA!» (pucyHok 3.3006).
CnepnyeTt npon3BecTy NPOBEPKY LIeNOCTHOCTU SMNeKTPOAOB.

Ecnn muratowasa Haagnueb «NMPOBEPBTE

ONEKTPOM!» He mosiBUNach, criedyet HaxaTb COXPAHUTb 7
kHorky « MEHIO | - HosBuTCs akpaH B cooTeT- A

Y “BBop P A
CTBUMU C pucyHkom 3.30. > HET

NOBTOPHbIVA BBOA

PucyHok 3.30

YCTaHOBUTb MapKep « P » Ha CTPOKY:

e [A, ecnu TpebyeTcst COXpaHUTb NapamMeTpbl NPOBEAEHHON rPagyNpPOBKH;

e HET, ecnn He TpebyeTcsi coxpaHUTb MapamMeTpbl NPOBEeLEHHON rpagynpoOBKU
(aHanus3aTtop nepengeT B peXMM N3MEPEHUN, COXPAHUB 3HAYEeHUSA npeablayLllen rpagyv-
POBKM);

e MOBTOPHbIW BBO[A, ecnn TpebyeTcs NOBTOPHO BBECTM 3HAYEHMe (Hanpuvep,
B Cny4ae ownbkn BBOAA) KOHLUEHTPALMN MOHOB HaTpUsS Ha 3KpaHe B COOTBETCTBUU C pu-
CyHkom 3.27,3.28.
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12 HaxaTb KHOrKY « “;E:‘g ». [MNosaBnTCA 3KpaH B COOTBETCTBMM CPUCYHKOM 3.11.

13 lMocne yctaHoBKM AaTbl NpOBeAeHUS rpagynpOBKM YCTaHOBUTL Mapkep « P » Ha
MEHIO

cTpoky BbIXO[ 1 HaxkaTb KHOMKY « BBON

».

3.3.9 3ameHa pacxogHbIX MaTepuanos

3.3.9.1 3ameHa nopLLenaymBaloLLero peareHTa

3ameHy noglwieriavymBaroLllero peareHta
npon3BOoanTb NO MePE UCTOLLIEHNA — KOrga ropuTt

ceetoanonq «NCTOWEHWE PEATEHTA» Ha / A
BAL (pucyHok 3.31). HAPYLUEHUE
PEFYQMPOB/AHMH
— . -

PucyHok 3.31
3.3.9.2 3ameHa punbTpytoLLEro MaTepuana

[nsa 3ameHbl punbTpyoLWEero matepmana B COOTBETCTBUM C pUcyHKoM 3.32 crefyer:
— BbIBEPHYTb KPbILWKY oMrbTpa C NOMOLLBIO KoYa U3 KOMMSIEKTa NOCTaBKMY;

— 3aMeHUTb PUNbTPYLWKUIN MaTepuan HoBbIM 13 komnnekta 3UIT;

— YCTaHOBUTb KPbILWKY pUrbTpa Ha MecTo.

Avenka
npoTto4yHas
KpbiLwka

dunbTpa

Knioy
BP49.02.971

a 6
PucyHok 3.32 — SameHa ¢hunbmpyrow,e20 Mamepuara (Mecmsbil aud)
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3.3.10 3ameHa nsgenunin ¢ orpaHNYeHHbIM pecypcom

3.3.10.1 3ameHa ynnoTHUTENbHBIX Konew

Tunopasmep Konevw, ynnoTHAUTENbHbIX, NPUMEHAEMbIX B rugponanenu [T1-1002, npu-
BedeH B Tabnuue 3.2.

Tabnuua 3.2
CoctaBHas YacTb rugponaHenu M1-1002 KonkLio peauHosoe
YNNOTHUTENBbHOE
HanmeHoBaHune OB03HaueHne | MNOPAMEDP Mo | KONNHECTBO,

OCT 9833-73 T,

004-006-14* 3

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

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

Hatuymk npoBogmmocTu A1-1002 BP49.02.500 012-016-25 1
EMKOCTb KOHTPOJSIbHOIrO pacTeopa BP49.02.600 005-008-19 1
brok ycunurens BP49.02.700 010-013-19 1

*  3aMeHy nNpou3BOanNTb U3 KOMMSeKTa 3anacHblx Yacten BP49.02.930.
** 3aMeHy Npon3BoaAMTb U3 KOMMEKTa 3anacHblx Yacten BP49.02.490 nnb6o BP49.02.930.

3ameHy YNNOTHUTENbHbLIX KOonew Npon3BoaAnTb B Cliydae UX noBpeXxageHnA.

4 TEKYWUNA PEMOHT
4.1 O6bwue ceedeHus

TekyLuin peMOHT, a Takke rapaHTUHbIA PeMOHT, ocyLuecTBnsaTcs B OO0 «B30OP».
[na aToro criegyeT NOoAroToBUTL aHanM3aTop, yrnakoBaTb M OTNPaBUTb ero npea-
NPUATUIO-U3TOTOBUTESTIO AN OCYLLECTBEHNA PEMOHTA.

lMTpumedyaHue—-B cny4yae rapaHTUNHOIo PEMOHTAa C aHann3aTopoMm oTnpaBnis-
€TCA OpUrnHan peknamMmauumn, B oCtalribHbIX Clliy4dadax — 3asdiBKa Ha nposegeHmne peMoHTa.

4.2 Modzomoeka aHanusamopa

[ns atoro cneayer:

— OTKNUMTb 6ok npeobpasoBaTenbHbi U UCTOYHUK NuTaHus WIM-1002 oT cetn
nepeMeHHOro TOKa;
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— 0TCOeaMHUTb OT pasdbemoB 6rioka NpeobpasoBaTeNbHOIO:

e rMaponaHenu;

e PErMCTPUPYHOLLMNE U CUTHANU3NPYIOLLME YCTPONCTBA;

— OTCOEAMHUTL OT pa3bemoB Orioka aBTOMATUYECKOrO A03MPOBaHUS:

e HaTpueBbln anNeKkTpoa u pH-anekTpos;

e UCTOYHUK nuTaHusa UIM-1002;

— CNWUTb U3 COCYAO0B NOALLENaYMBaloLLMIN peareHT, rpagynpoOBOYHbIA PAcTBOp;

BHUMAHUE: CJINBATb nopawenayMBalowmMn peareHT U rpaayvpoBOYHbLIN
pactBop PA3SPELUAETCA TonbKo B cneuvanbHO NOArOTOBIEHHYH NOCcyAy C KpbliLl-
Kamu; CNMB nojLienadyMBalowero peareHTa u rpaaympoBOYHOro pactBopa B ooLlyo
KaHanM3auMoHHY ceTb He aonyckaeTtcs!

— OTCOeANHNTb 3a3eMiiaromne NpoBOOHUKN OT KIlEMMbI 3a3eMJ1eHNA « @ » B6rioka

npeobpa3oBaTenbHOro U 3aXkuma 3a3eMIeHust « @ » LMTa rmaponaHeny;
— 3aKpbITb pa3beMbl 6roka Npeobpa3oBaTenbLHOro 3arnyLKamu;
— OYUCTUTb U BbICYLUMTb COCTaBHbIE YaCcTX aHanns3aTopa;

— BbIKPYTUTb HAaTPUEBLIN aNeKTpos 1 pH-3nekTpoa BMeCTe C KpblKamMu U3 S4enku
NPOTO4YHOW;

— 3aKpbITb YyBCTBUTESBbHYIO YAaCTb HATPUEBOIO ANEKTPOAA KOSMAYKOM C paCTBOPOM
HaTpus TeTpabopaTta (bypbl) 5 %.

4.3 Ynakoeka aHasuzamopa

[lna atoro cnepyer:

— YNOXWUTb COCTaBHble 4YacTu aHanuasaTopa B repMeTU4YHble MONNATUNEHOBbIE Na-
KeTbl (ZonycKkaeTCca UCNonb30BaTh NakeT C 3aMKOM Tuna « MonHus»);

— YINOXMWTb 3KCMMyaTauUOHHYIO AOKYMEeHTauuio (PyKOBOACTBO MO JKCnnyaTtaumm u
nacrnopT) B OTAENbHbIA FEPMETUYHbIN NONIMITUNEHOBLIN NAKET;

— YNOXWUTb 9NeKTpoabl B OTAENbHbIE KAPTOHHbLIE KOPOOKMU;

— HaHeCTN MapKMPOBKY Ha KOPOOKY C aNeKTpoaamu, C ykasaHuMeM Tuna anekTpoaa
N HOMepa rmgpornaHenu, ¢ KOTOPbIMWU AKCMNyaTUPOBaNUCh SNeKTpPoabl;

— MNOMECTUTb COCTaBHbIE YacTW aHanmM3aTopa C 3KCnsyaTaunoHHOM JOKYMEHTaLumen
B TPAHCMOPTHYIO Tapy (3N1EeKTPOAbl YIIOXUTb BMECTE C rmaponaHenbsto);

— 3aKnenTb TPAHCNOPTHY Tapy (KOPOOKY) MONMMEPHON NIUMKOWN NEHTON;

— HaHecTn mapkuposky no NOCT 14192-96 n maHUNyNAUNOHHbIE 3HAKN «XpYyrKoe.
OcTopoxHoy, «bepeub oT Bnarny, «Bepx», «peaensl TemnepaTtypbi».

lTpumeyaHus

1 [JonyckaeTcs OTnpaBUTb B PEMOHT TOMbKO HEUCMNPABHYK COCTaBHYK YacTb aHa-
nusartopa (Hanpumep, Tonbko 6ok NpeobpasoBaTenbHbIA UK TOMNBKO MAPONaHenb).

2 [Ina npoBefeHnsa noBepkn TpebyeTca BbiCnaTb OCHOBHbIE COCTaBHbIE YacTN aHa-
nusartopa: 6nok npeobpasoBaTenbHbIN, IMAPONAHENb C ANEeKTpoaamu.
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5 TPAHCINMOPTUPOBAHUE

Ycnosus TpaHCNOPTMPOBAaHUS aHanM3aToOpoB B yNakoBKe MpeanpuaTua-usrotoBu-
Tena B ycnoBusix xpaHeHuss 5 no NOCT 15150-69 npu TemnepaType OT MUHYC 5
po nntoc 50 °C no npasBunam 1 Hopmam, AENCTBYIOLNM Ha KaXXaoM Buae TpaHcrnopTa.

6 XPAHEHUE

6.1 Ycnoeusi xpaHeHus1 0o ego0a e 3Kcrlyamauyuro

XpaHeHne aHanM3aTopoB NPOM3BOAUTCA B yNaKOBKE NPeAnpUsTUS-U3roTOBUTENS B
ycnousix xpaHeHnsa 1 no FTOCT 15150-69.

B nomeweHuax ana xpaHeHus He OO0SMKHO ObiTb NbiNn, NApoB KUCIOT M LLEeNoYu,
arpeccuBHbIX ra3oB U APYrnX BpeLHbIX NPUMECEN, BbI3bIBAKOLLMX KOPPO3UIO.

MecTo XpaHeHUs OOMKHO ObiTb YMCTbIM, NPOXMAAHbIM, CYXUM, BEHTUNPYEMbIM U
3aLUMLLEHHBIM OT aTMOCKEPHbIX OCAAKOB.

6.2 Ycrnoeusi xpaHeHUs1 nocrie 3Kcrnyamayuu

6.2.1 NoaroToBKa K XpaHEHUIO Ha CPOoK A0 12 mecsaueB (KpaTKOBPEMEHHbIN NepepbIB
B paboTe)

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

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

— OTKNOUUTbL Bnok npeobpasoBaTenbHbIN U UCTOYHUK NuTaHna UIM-1002 ot cetn
NnepemMeHHOro ToKa;

— CNUTb nojuwienadnsaroLLnin peakTne U3 cocyaa rmgponaHeny;

— obecneunTb YCroBUS XpaHEHUs 3NIEKTPOAOB B COOTBETCTBMM C NpaBuniamu, npu-
BeEHHbIMM B X 3KCMyaTauMOHHOMN OOKYMEHTALMN.

6.2.2 lNMoaroToBka K XxpaHeHWo Ha cpok Bonee 12 mecsaues (4NUTENbHbIN NepepbIB
B paboTe)

[nsa atoro cnegyer:
— NOArOTOBMTb M yNakoBaTb aHanu3aTop B COOTBETCTBUM C nn. 4.2-4.3;
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— OpraHn3oBaTb XpaHEeHWe B COOTBETCTBMM C . 6.1.

I1pumMedyaHue— XpaHeHne aHanusatopa npoussoauTca 6e3 cpeacTB BpeMeH-
HOWM NPOTMBOKOPPO3MOHHOM 3awmnThbl (B3-0 no FTOCT 9.014-78).

6.3 Beod e akcrsiyamauyuro nocsie xpaHeHus

6.3.1 Beoa B AKCnIyaTtaunn nocrie XxpaHeHnqa B Te4eHne 12 mecsaueB

[nsa aTtoro cnepyer:

— MOArOTOBUTb 3NEKTPOAbl K SKCMyaTaununm B COOTBETCTBUM C IKCMNyaTaLMOHHON
AOKyMeHTauuen Ha anekTpoabl;

— NoakntounTb 6nok npeobpasoBaTenbHbI U UCTOYHUK NuTaHus WIM-1002 k cetun
NnepemMeHHOro ToKa;

— BKOUMTb 610K NpeobpasoBaTenbHblin, BAL;

— nposecTu rpagymposky pH-anekTpoaa B cootBeTcTBum ¢ n. 3.3.7;

— MNPOBECTU rpagynpoBKYy aHanuaaTopa no KoOHLEeHTpaLunmnm MOHOB HaTpUs B COOTBET-
ctBum c n. 3.3.8.

6.3.2 BBoa B aKkcnnyaTaumo nocne xpaHeHusi bonee 12 mecsiues

PacnakoBaTb aHanu3aTop 1 NoAroToBUTb K paboTe B COOTBETCTBMM C pa3gesiom 2.
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A1.1 ObnacTtb npumeHeHus

HacTosawaa metoguka pacnpocTtpaHseTcs Ha aHanusaTtop Hatpua MAPK-1002 (pa-
rfiee aHanM3aTop) C MapKMpPOBOYHOW Tabnn4komn, cogepKallen permcTpaunoHHbIN HOMEpP B
"ocynapcTBeHHOM peecTpe CpeACcTB U3MEPEHUN U MHTEPBan Mexay noBepkamMmu.
HacTtoswaa metoavka yctaHasnMBaeT MeTOAbl U CpeacTBa NepBUYHOM U Nepuoaun-
4YecKoMn NoBepoK aHanmMsaTopa, npegHasHa4YeHHOoro A1 UsMepeHuit MacCoBOW KOHLUEHTpa-
unK (akTMBHOCTK) MOHOB HaTpua (Cna) M Temnepatypbl (°C) BOAHbIX pacTBOPOB.
VHTepBan mexay nosepkamu — 2 roga.

A1.2 Acnonb3yemMble HOpMaTUBHbIE JOKYMEHTbI

PMI" 51-2002 TC. [JokyMeHTblI HA METOANKN NOBEPKM CPeacTB namepeHunin. OcHoBs-
Hble NOJTIOXEHUS.

A1.3 MeTponormyeckme xapakTepucTuku, npoBepsieMblie Npu noBepke

Mpegensbl gonyckaemon OCHOBHOW abCOMOTHOM MOrpeLlHOCTU aHanmM3aTopa npy name-
peHnn Cna MO MHAMKATOPY Npy TemnepaTtype aHanuanpyemon cpegbl (25,0 + 0,2) °C n temne-
paTtype okpyxatoLero Bozayxa (20 x 5) °C gormkHbl cooTBETCTBOBaTHL Tabnuue A1.3.1.

Tabnuya A1.3.1

NcnonHeHne [JdnanasoH Mpegensl gonyckaemon OCHOBHOWM
aHanusartopa n3MepeHun, abcontoTHOM NOrpeLLHOCTM aHanmn3aTopa
MAPK- MKr/om3 npy n3amepeHnn Cna N0 MHAMKATOPY,

MKr/am3

1002, 1002/36,

100211, 1002/1/36 ot 0,7 8o 1000 + (0,5 + 0,12Cna)
1002P, 1002P/36, ot 0,7 #o 1000 + (0,5 + 0,12Cna)
1002P/1, 1002P/1/36 | ot 1000 go 3000 + 0,3Cna
1002T, 1002T/36,

1002T/1. 1002T/1/36 | ©T 0:01 A0 1000 + (0,03 + 0,12Cna)

Cna — M3MepeHHOe 3HayeHMe MacCOBOM KOHLIEeHTpauun (akTMBHOCTU) MOHOB HATpus,
MKr/gm3.

Mpeaens! gonyckaemMon OCHOBHOM abCOMNOTHOM NOrpPEeLLHOCT aHanusaTopa npu name-
peHun Cna MO TOKOBOMY BbIXOAY Npw TemnepaType aHanusmpyemon cpeabl (25,0 £ 0,2) °C un
TemnepaType okpyxatowero Bosayxa (20 + 5) °C gormkHbl cooTBeTCTBOBaThH Tabnmue Al.3.2.
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McnonHeHwne
aHanusartopa
MAPK-

[nanasoH
N3MepeHnn,
MKr/am3

Mpenensl gonyckaemMon OCHOBHOM
abConTHOM NOrpeLLHOCTN aHanu3aTopa npu
namepeHmmn Cna No TOKOBOMY Bbixofy, MKr/Am®

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

ot 0,7 oo 1000

+[(0,5 + 0,002 C24“") + 0,12Cna)

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

ot 0,7 go 1000

+[(0,5 + 0,002 C24“") + 0,12Cna]

ot 1000 o 3000

+ (0,002 C2“*" + 0,3Cna)

1002T, 1002T/36,
1002T/1, 1002T/1/36

ot 0,01 no 1000

+[(0,03 + 0,002 C4“") + 0,12Cna]

Mpeaenbl gonyckaemon JONONHUTENBHOM abCONOTHOM NOrpeLIHOCTN aHanusaTopa
npn namepeHun Cna, BbI3BAHHOW M3MEHEHMEM TemnepaTypbl aHanu3npyemomn cpenbl B
AnanasoHe TemnepaTypHoOM KoMmneHcauun aHanmsatopa ot nntoc 10 go nntoc 40 °C (no-
rPEeLWHOCTb TeMNepaTypHON KOMMNEHcaUnn aHanuaaTopa), JOMKHbl COOTBETCTBOBAaTbL Tab-

rmvue A1.3.3.
Tabnuya A1.3.3
McnonHeHne [lvanasoH nsmepeHun, Mpenensl gonyckaemomn
aHanusartopa MKr/gm3 JONONMHNTENBbHON abCONTHON
MAPK- NnorpeLLIHoOCTM aHanmnsaTopa,

MKr/am3

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

ot 0,7 go 1000

+ (1,0 + 0,24Cna)

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

o1 0,7 po 1000

+ (1,0 + 0,24Cna)

ot 1000 go 3000

+ 0,3Cna

1002T, 1002T/36,
1002T/1, 1002T/1/36

ot 0,01 no 1000

+ (0,06 + 0,24Cna)

Mpepenel gonyckaeMon OCHOBHOM abCoSIOTHOM NOrpeLlHOCTM aHanuMsaTtopa npu
N3MEepPEHNN TeMnepaTypbl aHanM3npyemon cpeabl Npy TeMnepaTtype OKpyXarLero Bo3-
ayxa (20 £ 5) °C, OOMKHBI BbITh, PC ...t e e +0,3.

A1.4 Onepauuu noBepKu

I'Ip|/| npoBeaeHnn NoBepKn AOJIKHbI ObITb BbINOSHEHbI onepauunn, ykasaHHbIE B Tab-

nvue Al.4.1.
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Tabnuya A1.4.1

HanmeHoBaHne onepauyumn Homepa | HeobxogumocTb NnpoBeaeHus
nn. onepauun npu
METOAMKN | NepBUYHON | NEepUoaNYECKOMN
nosepke noBepke
1 BHeLlHM ocMOoTp A1.10.1 + +
2 OnpoboBaHue A1.10.2 + +
3 OnpegeneHune ocHoBHOM abcontoTHom no- | A1.10.3 + +

rPELWHOCTM aHanmMsaTopa npu M3MEepPEeHUn
Cna NO nHankaTopy

4 OnpepgeneHne ocHoBHoM abcontoTHom no- | Al1.10.4 + +
rPELLUHOCTM aHanu3aTopa npu U3MepeHun
Cna NO TOKOBOMY BbIXOAY

5 OnpegeneHve pgononHuTensHon abco-| A1.10.5 + +
MNIOTHOWN MOrpeLLlHOCTN aHanuaaTopa npu us-
MepeHnn Cna, BbI3BAHHON U3MEHEHNEM TEM-
nepaTtypbl aHanuMampyemomn cpeapl (norpetu-
HOCTb TeMNepaTypHOI KOMNEHcaLmm aHanu-
3aropa)

6 OnpeneneHne ocHoBHoW abcontoTHom no- | A1.10.6 + +
rPELWHOCTM aHanmMsaTopa npu M3MEepPEeHUn
TemnepaTypbl aHanM3nMpyemom cpeapbl

lMTpumeyaHus

1 3HaK «+» 03Ha4yaeT, YTo onepaumo NPoBOAAT.

2 lNpu nonyyeHun oTpuuaTenbHOro pesynbtaTta nocre nobon M3 onepaunin noBepka
npekpalljaeTcs, aHanusaTtop bpakyeTcs.

A1.5 CpeactBa noBepKu

Cpencrea M3MepeHun, peakTuBbl, Matepuansl, NPUMEHSIEMbIE MPU MOBEpPKE, YKa-
3aHbl B Tabnuue A1.5.1.

Tabnuya A1.5.1

Homep HanmeHoBaHMe 1 TMMN OCHOBHOIO UM BCMNOMOraTesnbHOro cpeancTtea
NyHKTa NMOBEPKU; obo3HayeHne HOPMaTMBHOIO AOKYMEHTA, pernamMmeHTupyrowero
MEeTOOAUNKN | TEXHU4YEeCKne Tpe6OBaHI/IFI n (VIJ'II/I) MeTpoJiorm4ecCkme N OCHOBHbIE TEXHNYE-

NOBEPKUN CK1e XapaKTepuUCTUKn cpencrtBa NnoBEPKUN

Al1.8.1 | ['urpomeTp ncuxpomeTtpuydeckun Tuna BUT-1
[nanasoH n3amepeHun OTHOCUTENbHOW BIIAXXHOCTM BO3ayXa
oT 20 8o 90 %. A6contoTHaa NOrpeLHOCTb n3mepennsa + 7 %.

A1.8.1 BapomeTp-aHepong BAMM-1
HnanasoH nsmepsemoro aasneHus ot 80 go 106 kla.
Mpepen gonyckaemoun oCHoBHOM abcontoTHom norpewiHocTn £ 0,2 klMa

A1.10.5 | TepmomeTp nabopaTopHbIN INEKTPOHHbIN J1T-300
[dunanasoH namepeHun ot munyc 50 go nntoc 300 °C.
MorpewHocTb namepexHuin £ 0,05 °C.
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lNpodomkeHue mabnuubi A1.5.1

Homep | HaumeHoBaHWE 1 TN OCHOBHOIO UMM BCMIOMOraTenbHOro CpeacTea

NyHKTa | NOBepkW; 0603HaYeHNne HOPMaTUBHOIO JOKYMEHTA, pernaMeHTUPYHOLLEro
METOAMKN | TEXHUYecKne TpeboBaHUS 1 (M) METPONIOrMYecKne N OCHOBHbIE TEXHUYE-
NOBEPKN | CKME XapaKTEePUCTMKM CpeacTBa NoBEPKU

A1.9.4, | Becbl nabopaTtopHble anekTpoHHble B1502
A1.9.5 | dnana3soH B3BewmBaHua ot 0,5 go 1500 r.
MorpeluHoCTb B3BELLMBaHMSA He 6onee + 30 mr

A1.10.3 | MynbtumeTp undposon APPA-305

Mcnonb3yembin npegen namepeHnn nepemeHHoro Hanps»xxeHnsa 400 B;
OCHOBHas abconTHas NOrpeLHoOCTb n3MepeHun, B:

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

roe X — uaMepeHHoe, 3Ha4YeHne NepeMeHHOro HanpsixeHus, B.
Mcnonb3yembin npegen namepeHnn cusibl NOCTOSAHHOTO Toka 40 MA,
OCHOBHaga abcontoTHasa NOrpeLlHOCTb U3MepeHun, MA:

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

roe X — nsmepeHHoe 3HavyeHme Curbl MOCTOSIHHOIO Toka, MA

A1.9.4, | Tepmoctart xugkoctHoii TXK-TC-01/26
A1.9.5, | OuanasoH perynupoBaHus Temnepatypbl ot nrnoc 10 go nntoc 100 °C.

A1.10.3, | MorpeluHocTb NoaaepxaHns TemnepaTtypbl He 6onee + 0,1 °C.
A1.104,

A1.10.5

A1.9.4, | MepHble konbbl 2-1000-2 TOCT 1770-74 1000 cm3

A1.95 | Munetka 2-1-2-1 TOCT 29227-91 1 cm?, norpewHocTb + 0,01 cm®

Munetka 2-1-2-5 TOCT 29227-91 5 cm3, norpeluHocTb + 0,05 cm?®

Munetka 2-2-50 TOCT 29169-91 50 cm2, norpeluHocTb + 0,1 cm3

A1.9.4, | Hatpun xnopucteiri no NOCT 4233-77, x.4. nubo 4.4.a.
A1.9.5

A1.9.3, | Bopa ounwieHHas ansa xummndeckoro aHanunsa OCT 34-70-953.2-88
A1.94,
A1.95

lMTpume4dyaHus

1 [onyckaeTcs NpUMeHeHue OpYyrux cpeacTB U3MepeHun, He NpUBEAEHHbIX B Ne-
peyvHe, HO obecneyvmBaoLLMX onpeaeneHne MeTponornyecknx xapakTepucTuk ¢ Heobxoam-
MOW TOYHOCTbIO.

2 [na namepeHun TemnepaTypbl 4ONYCKAeTCa NPUMMEHEHWe Apyrnx CpeacTB n3me-
PEHUI C NOrPELLHOCTbLI0 n3mMepeHun He xyxe + 0,1 °C.

CpeqnctBa nsmepeHuin 4OomkHbl ObITb NOBEPEHBI N UMETb OENCTBYIOLLME CBUAETESb-
CTBa O MOBEPKE UIN 3HAKN NOBEPKN.

McnbiTaTenbHoe oGopyaoBaHME AOMKHO MMETb OTMETKM, MOATBEpXAarloLlme ero
rogHOCTb B COOTBETCTBUMN C TPEBOBAHUAMU NX TEXHUYECKON JOKYMEHTaLMN.

A1.6 Tpeb6oBaHua K kBanudnkauum nosepurtens

A1.6.1 K npoBegeH10 NOBEPKM aHanNM3aTopoB 4OMYyCKalTCA nvua, MMetoLmne Bbic-
Lee nnu cpegHeTexHnyeckoe obpasoBaHme, onbIT paboTbl B 0611aCTV aHaNUTUYECKON XU-
MUK, eXErogHo NpoxogsLine npoBEPKY 3HAHWUW MO TexHWke Ge3onacHOCTW, BRnagetowime
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TEXHUKOMN NOTEHLUNOMETPUYHECKNX MsmepeHvM, n3yvmeLine HaCcToALYyo METOAUKY NOBEPKU
N aTTeCTOBaHHbIE B KA4ECTBE NOBEpUTEIA.

A1.7 TpeboBaHusa 6e3onacHoOCTH

A1.7.1 MNpwn npoBeaeHN NOBEPKM COOMNOAAOT NpaBuia TeXHMKM 6e30MacHOCTH:

—npn pabote c xumudeckmmm peaktmeamm - no [OCT 12.1.007-76 wu
NOCT 12.4.021-75;

— npu pabote c anekTpoyctaHoBkamu — no MOCT 12.1.019-2009 n NOCT 12.2.007.0-75.

A1.7.2 lNomeweHne, B KOTOPOM OCYLLECTBIISIETCA NOBepKa, LOSMKHO COOTBETCTBO-
BaTb TpeboBaHuam noxapHon 6esonacHoctn no NOCT 12.1.004-91 1 nmeTb cpeacTsa no-
xapoTtyweHus no NOCT 12.4.009-83.

A1.7.3 NcnonHutenu JOmkHbl ObITb MPOMHCTPYKTMPOBaHbI 0 Mepax 6esonacHocTH,
KOTopble A0SMKHbI cobntogaTtbest Npu paboTe ¢ npubopamm, B COOTBETCTBUN C UHCTPYKLM-
AMK, npunaraemMmbiMn K npubopam. Oby4veHne paboTtarowmx nuy, Nnpasmnam 6e3onacHoCTm
Tpyaa nposoasat no NOCT 12.0.004-90.

A1.8 YcnoBus npoBeaeHUs NoBepKu

A1.8.1 NoBepka AomkHa NpoBOAUTLCA B CneayroLmx YCrnoBUsX:

— TemnepaTtypa OKpYXatLero Bo3ayXa, °C ......oviiiiiiiiiiiiiii e, (20 + 5);
— OTHOCUTENbHAsA BNAXXHOCTb BO3ayXa, %, HE BONEE ..., 80;
— atmocdepHoe gaBneHne, Kla ... o1 84,0 no 106,7;

— NUTaHWe — OT CeTU NepeMeHHoro Toka yacrtotomn (50,0 + 0,5) 'y 1 HanpskeHnem
(220 £ 4,4) B ninbo (36 + 1) B.

A1.8.2 Bnbpauus, Tpsacka, yaapsbl, Bnuswwme Ha paboTy aHanu3artopa, He gonyc-
KatoTca.

A1.9 NMoaroTtoBKa K noBepkKe

A1.9.1 OcHoBHOe 1 BCcnomoraTenbHoe obopyaoBaHue, ykasaHHoe B n. A1.5, nogro-
TaBnuBatoT K paboTe B COOTBETCTBUM C TpeOGOBaHMAMM HOPMATUBHBIX AOKYMEHTOB 1 O[.

A1.9.2 lNoeepsieMbIn aHanM3aTop NOAroTaBMBalOT K paboTe B COOTBETCTBUM M. 2.3 py-
KOBOZACTBA M0 3KCnnyatauumn, NpoBoadAT rpagyvpoBKYy B COOTBETCTBUM C pa3gerniom 3.

A1.9.3 YcTtaHaBnusatoT npeaensl NporpaMmmMmpyemMoro guanasoHa u3aMepeHnin mac-
COBOW KOHLIEHTpaumn (aKTMBHOCTU) MOHOB HaTpus (Cna) NO TOKOBOMY BbIXOAY.

YcTaHaBnuBaloT B COOTBETCTBUM C M. 2.6 pyKOBOACTBA MO 3KCnyaTaummn:

— Auana3soH namepeHui Cna MO TOKOBOMY BbIXOAY:
HAYANO - 0 mkr/am3;
KOHEL| - 1000 mkr/am3;
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— 3Ha4yeHnd yCTaBOoK:
MIN - 0 mkr/am3;
MAX = 1000 mkr/ams3.
A1.9.4 NlamepsaoT C MOMOLLBIO OTrpagyuwpoBaHHOIO aHanmsaTtopa KOHLEHTpauuo
MOHOB HaTPWA B OYULLEHHOW BoAE, Ha KOTOPOW ByayT roTOBUTLCSA KOHTPOJIbHbIE PAcTBOPbI,

M pUKCUpYIOT namepeHHoe sHavenne Cy,, , MKr/ame.

A1.9.5 [0TOBAT B COOTBETCTBUM C NMpUroxeHnem b oguH 13 Tpex (C y4eTom npenmy-
LLIeCTBEHHOro AnanasoHa U3MepeHui Npu aKkcnnyaTauumn aHannaaTtopa) KOHTPOSIbHbIX pac-
TBOPOB Xrlopuaa HaTpus C KOHUEHTpaumei noHos HaTpusa 115, 437 unn 900 mkr/am3. Pac-
X0[, pacTBOpa Ha NoBepky — 2 AM> Ha OAHy rMaponaHersb.

A1.9.6 na ananusatopa ucnonHeHnn  MAPK-1002P, MAPK-1002P/36,
MAPK-1002P/1 n MAPK-1002P/1/36 roToBAT 4ONONHUTENBHO OAMH N3 ABYX (C y4eTOM npe-
NMYLLECTBEHHOTO AMana3oHa U3MepeHui Npu SKcnnyaTauumn aHanmsartopa) KOHTPOIbHbIX
pacTBopa Xnopuaa HaTpus ¢ KOHLeHTpauuein noHos HaTpusa 1380 unu 2600 mkr/am3. Pac-
X0[ pacTBopa Ha nosepky — 2 AMS3 Ha OAHy rMaponaHerb.

A1.10 MNpoBeneHne noBepkun

A1.10.1 BHewwHnn ocmoTp

Ha noBepKy NpeabsBnstoT NacnopT 1 PyKOBOACTBO NO 3KCMyaTauum.

Mpwn NnpoBegeHMM BHELLHENO OCMOTPAa NPOBEPSAIOT BU3YyarbHO:

— KOMMMEKTHOCTb aHanuM3artopa;

— LENOoCTHOCTb KOPMyCOB, 3MEKTPOAoB, kabenen, OTCyTCTBME MEXAHUYECKUX MO-
BpeXOEHNN, NPenaTCTBYOLNX HOPMaribHOMY (PYHKLMOHMPOBAHUIO aHanM3aTopa;

— YUCTOTY U LUEeNIOCTHOCTb COeaUHUTENEN U rHe3[;

— YeTKOCTb U NpaBuibHOCTb MAapPKUPOBKM B COOTBETCTBMM C PyKOBOACTBOM MO 3KC-
nnyatauuun (06o3HayYeHne aHanmsaTopa, HauMeHoBaHWe, 3aBOACKON HOMep aHanuasaTopa,
3aBOACKON HOMEpP 3MeKTpoAoB, 0003HayYeHue nepekntyaTens, KHOMOK, COeANHUTENEN,
rHe3a, permcTpaLmMoHHbI Homep B ToCyqapCTBEHHOM peecTpe CPeacTB U3MEPEHUN U NH-
TepBan Mexay noBepkammn).

AHanuaartop, nmerLwmmn gedekTbl, KOTOpble 3aTPYAHSIOT AKCnyaTaumo, bpakyoT 1
K JanbHenwen NnoBepke He AoNycKatoT.

A1.10.2 OnpoboBaHue

A1.10.2.1 lNpoBepka PpyHKLNOHMPOBAHNSA aHanM3aTopa B pasnmyHbIX pexmmax paboThbl

MoakntoyatoT 6ok NpeobpasoBaTenbHbIA K CETU NEPEMEHHOIO Toka YactoTom 50 My n
HanpskeHnem 220 B nnbo 36 B (B 3aBUCUMOCTM OT UCMOSNHEHUSA aHann3aTopa).
BkritoywatloT noBepsieMbln aHanmM3aTop.



100

MEH Nald
MpoBepstoT pabotocnocobHocTb KHoMok «KAHAIY, « K)», « ;Q; », s u

BBOA
«G».
PesyanaT NPOBEPKUN CHUTAKOT yOOBIETBOPUTESIbHLIM, €CITN

— noaceeymBaeTcs ceseTtoBon nHamnkaTop « CETby;
— npu HaxxaTum kHonkn «KAHAJT» nsmeHseTca pexxmum nHaukaumm KaHanos B 3aBU-
CMMOCTU OT KONM4YecTBa NOAKINIOYEHHbIX KaHanoB (oanH nnbo asa);

MEHIO o
— MNPW HaXXaTUM KHOMKM « BB0 » aHanu3aTop NepexoauT U3 pexvMma N3MepeHuii B

PEXMM KOHTPONS 1 U3MEHEHUS NapaMeTpPOB (BXOA B MEHHO);

— KHOMKOWM «fo';» OCYLLECTBNSIETCA BKMOYEHNE U OTKIOYEHME MOACBETKM 3KpaHa
NHAMKaTOPa;

— KHOMKamm «G», «O» OCYLLIECTBNSIETCS NepeMeLLeHMe NO CTPOKaM MEHHO.

A1.10.2.2 TpoBepka cooTBeTCTBUA NporpaMmmHoro obecneveHus (M0)

Mepexoast B akpaHHoe MeHto «MO N KOHTP.CYMMbl».

MpoBepstoT cootBeTcTBME 1O TOMY, KOTOPOE BbINO 3adMKCMPOBAHO MPU UCMbITa-
HUAX B Lenax yTBepXaeHust Tuna aHanuaaropa.

[nsa atoro pukenpyoT naeHTndmnkaunoHHoe ob6o3sHaveHne MO n undposblie noeH-
Tupmkatopbl MO (KOHTPOSbHbLIE CYMMbl UCMOMHSAEMOro Koa), KOTopble A0SPKHbl COOTBET-
ctBoBaTb Tabnuue A1.10.1.

Tabnuya A1.10.1

NoeHTnpunKaumoHHble AaHHbIe 3HayeHune
(npu3Haku) McnonHeHne aHanusatopa MAPK-
1002, 1002/36, 1002/1, 1002T, 1002T/36,

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

NoeHTndpukaumoHHoe

HanmeHoBaHue [MO:

— ONg nnaTtbl MHAUKaLMK 10021.430.03.06 10021.430.03.07
— Ana nnatbl yeunnurens 1002U.430.02.04 1002UT.430.01.03

Homep Bepcun
(MaeHTMdUKaunoHHbIM Homep) IMO:

— Ong nnaTtbl MHOUKaUMn 03.06 03.07

— Ang nnatbl yeunurens 02.04 01.03
Uundposon naeHtudukatop MO:

— Ansa nnatbl UHAUKaUUm OxA2BA3EB4 OxB5DEB4A2
— A0S nnatbl yeunutens O0xA369F903 0x84DABC3A

I[1pumedyaHue—YeTbipe nocnegHnx LMdpsbl B MOEHTUPUKALMOHHOM Hanme-
HoBaHun 1O obo3Ha4vatT Homep Bepcun 0.
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PesynbTat NnpoBepkn cHnTalOT yAOBNETBOPUTENBHbLIM, €CNN NPUBEAEHHbIE UOEHTU-
dmkaunoHHoe 00603HaueHne, uaeHTuduKaTop MeTponormyeckn 3Hadmmon 4actm [0,
noeHtudpukatopbl MO (KOHTPOMbHbIE CyMMbI UCNOSTHAEMOrO KoAa B LWeCTHaAuaTepUYHON
CUCTEME) COOTBETCTBYIOT YCTAHOBIEHHBIM MO MHANKATOPY aHanuaatopa TpeboBaHUAM.

A1.10.3 OnpegeneHne 0CHOBHOM abCOMOTHOM NOrPELUHOCTM aHanmM3atopa npu mus-
mepeHun Cna No nHamkatopy. OnpegeneHme 0CHOBHOM abCoNTHON NOrpeLHOCTN aHanm-
3aTopa npu namepeHnn Cna Mo TOKOBOMY BbIXO4y.

A1.10.3.1 lNoagroToBKa K U3MEPEHUAM

CobupatloT ycTaHOBKY B COOTBETCTBMM C PUCYHKOM, yKa3aHHOM B Tabnuue A1.10.2.

Tabnuya A1.10.2
McnonHeHne aHanusartopa MmoponaHenb Cxema
YCTaHOBKM

MAPK-1002, MAPK-1002/1.

MAPK-1002/36, MAPK-1002/1/36
MAPK-1002P, MAPK-1002P/1, [M-1002 Pucyrok 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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K MCTOYHMKY NUTaHUS |:|
noctossHHoro Toka MIM-1002

PoseTka

K pasbemy «OATYUK A» unm « JATUNK B» H/PC1OTB
Onoka npeobpasoBaTeNbHOro

Kabenb K1002.5
/

l Cnus

PucyHok A1.10.1

Komnpeccop
K-1002 BAJI-1002
Tpybka | —+—1
rBx CT-18 P
@BHyTp_Z,SX].,O \\
! o EmkocTb
Temneﬂ:TTquIT// oo oo KOHTPOIb-
PP oooo 0O Horo
HaTpuesbin \ = [ pacTtBopa
anektpo_| | ?
— J-l
pH-anekTpoa_|| .
3axnum_| [ =l
BUHTOBON | -
TepmocTtaTt
Wryuep_} | ~CT1CT] TC-80M-2
AYEnKn
NPOTOYHOM
Tpy6ka NBX CT-18
®BHyTp.215X1,O
|_|BXT8¥6Ka Briok
-18 T
@BHyTp_lG,OXZ,O; yCVIJ'II/ITeJ'ISv'-I
L =500 mm



TpyOka
NMBX CT-18

Denyrp.2,5x1,
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PoseTka

K pasbemy «JATUUK A» nnun « JATUUK B» EI/PC’IOTB
Onoka npeobpasoBaTesibHOro

K MCTOYHUKY NUTAHUA EI

noctosAHHoro Toka MIM-1002

JaTtymk_|
TemnepaTtypbl

HatpueBbin
aneKTpoAa_|

pH-anekTpoa_|] |

3a>|<|/1|\£| iy
BUHTOBOW

LWTyuep_ | |

AYEenKu
NPOTOYHOM

Tpybka

MBX CT-187]

@BHyTp_lG,OXZ,O;

Kabenb K1002.5
/

™\ Bnok

L =500 mm

l' Cnue

PucyHok A1.10.2

ycunutena

Komnpeccop
K-1002T
BAO-1002T
_Lj / AN
/
/
a EmkocTb
o g o KOHTPOIb-
ogoo 0O HOTO
pacTtBopa
l ﬁ
\\ﬂ.
\:\: -
T~ TepmocTtaTt
L [ T1 [CT1 TC-80M-2

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

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

npeobpasoBaTenbHOrO.

MoacoeunsaoT mynbtumeTp APPA-305 k pasbemy «TOKOBbIV BbIXOA, CUTHANW-
3ALNA, RS-485» brnoka npeobpasoBaTenbHOro B COOTBETCTBUM C prcyHkom A1.10.3.
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/ \ MynbTumeTp Posetka PC19TB
_|L—APPA-305 (8ud co cmopOHbI NalKu KOHMaKmos)

mA Kanan A
5(+) | 6(-)
Kanan B 012 011 01009 08
9+) | 60) | \ 16 015014 013
mA com
'e) o) PoseTka 019 018 017
PC19TB

K pasbemy « TOKOBbIV BbIXO[,
CUTHANTN3AUNA, RS-485»
6noka npeobpasoBaTenbHOMo

PucyHok A1.10.3

A1.10.3.2 lNpoBeneHne namepeHui

3anuealoT 1 AM® NPUroToOBNEHHOrO KOHTPOSIEHOrO pacTBOpa Xnopuaa HaTpus B CO-
cya 1 nomeLlatoT eMKOCTb KOHTPOJSIbHOrO pacTBopa B TepMocTar.

BkntovatroT TepmocTaT 1 ycTaHaenmeatoT TemnepaTtypy (25,0 £ 0,5) °C, nogoepxum-
Basi €e C OTKINOHEHMEM OT yCTaHoBMBLUErocs 3HadeHns = 0,3 °C.

BblaepxuBatoT eMKOCTb KOHTPOSIbHOrO pacTBopa B TepMocTaTe He MeHee 3 u.

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

BkntovatoT 6nok aBtomaTtmyeckoro gosupoBaHus (BAL) B pexume «PABOTA» u

MPOMycKatT Yepes A4eliKy NPOTOUHYIO NPUFOTOBIIEHHbI PacTBOP.

MpoBoasAT nameperune Cna pacTBopa rno uHAMKaTopy U dmkcupytot sHadenne Cn"

, MKr/am3.

4-20
OpHoBpeMeHHO hMKCUPYIOT BbIXOAHbIE TOKW Broka npeobpasosaTtensHoro [, = v

|£b;5, MA, Ha gnana3oHax oT 4 ao 20 MmA n ot 0 o 5 MA COOTBETCTBEHHO.
M3mepeHus nponssoaaT Tpu pasa.
Ansa ananusaTtopa ucnonHeHmn MAPK-1002P, MAPK-1002P/1, MAPK-1002P/36 1
MAPK-1002P/1/36 pononHUTENbHO NPOBOASAT aHanornyHble M3MepeHuMss BTOPOro npuro-
TOBMNEHHOIO KOHTPOJSIBHOrO pacTBopa Xrnopuaa HaTpus, NnpeaBapuTenibHO YCTaHOBUB npe-
Aernbl agnanasoHa namepeHnin Cna N0 TOKOBOMY BbIXO4Y:

HAYANO - 1000 mkr/am3;

KOHEL] — 3000 mkr/gm3.

[MpoBOAAT aHaNOrM4YHbIE U3MEPEHUS ON1A BTOPOro KaHarna, ecnv B KOMMNSEKT aHanum-

3aTopa BXoAAT ABe ryaponaHenu.
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A1.10.3.3 O6paboTka pe3ynbTaToB N3MEpPEHUN

PaccunTbiBaloT ONs KaXkaoro U3MepeHuUsi OCHOBHYH abCONIOTHYH MOrpeLlHoCTb
aHanusartopa npu namepeHun Cna No MHAMKATOPY Ao, MKr/am3, no opmyne:

Ag=CRa" = (Cia +CRa) s (Al.1)

roe CR/, — MaccoBasi KOHLEHTPaLMsi MOHOB HATPWsi KOHTPOIbHOMO pacTBopa,
MKr/gm3;

C}, — V3MEepeHHoe 3HaYeHNe MacCOBOW KOHLEHTpaumW (aKTWBHOCTM) UOHOB

HaTPWs B BOJE OYMLLEHHONM AN XMMUYECKOro aHanunsa, Mkr/ams.

PesynbTaTt onepauum NoBEpKU CHUUTAIOT YAOBNETBOPUTESTbHBIM, ECIN:
a) npu namepeHmm Cna pacTBopa C MaccoBOW KOHLiEHTpaLumen NoHoB Hatpusa 115,
437 unun 900 mkr/ame:

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

—(05+012CY") < Ay <05+ 012C3

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

—(0,03+0,12C\%) < Ay <0,03+0,12CR7%;

6) npu namepeHun Cna pacTBOpa C MacCOBOW KOHLEHTpauuen noHoB Hatpus 1380
unu 2600 mkr/om® gna adHanusatopa ucnonHenui MAPK-1002P, MAPK-1002P/36,,
MAPK-1002P/1, MAPK-1002P/1/36

—0,3C <A, <0,3C2"

PaccuutbiBaloT 3Ha4yeHusd C4 20 n CNa s MKF//:I,M3, ana nN3MepeHHbIX 3Ha4YeHun
|4 20 IO 5.
68blX 8blx *

— OS5 BbIXOL4HOrO TOKa Ha guanasoHe oT 4 go 20 mA no opmyne

4-20 4-20 CRu
Hay .
C (Iebzx _4) 16 + CN% ’ (A12)
— AJ19 BbIXOAHOro ToKa Ha gmanasoHe ot 0 oo 5 MA no copmyrne
0 0s Cduan
Ha4
CN =l .- +Cpa (A1.3)

roe Ca”‘m — 3anporpaMM1poBaHHbIi AManasoH naMepeHnin Cna MO TOKOBOMY Bbl-

xony, MKr/aM3, onpeaensiembiit kak pa3HocTb Mexay 3HadeHusammn « KOHEL» n «HAYATNO»
3anporpaMmMMpoBaHHOrO AnanasoHa namepeHuii Cna MO TOKOBOMY BbIXOAY;
Cra — 3HaveHne «HAYAIIO» 3anporpaMMm1poBaHHOMO Anana3oHa N3MepeHuii

Cna MO TOKOBOMY BbIX0Ay, MKr/am3.
PaccuntbiBaloT Ans Bcex 3Ha4eHNin OCHOBHYO abCOSIOTHYIO NOrPELLHOCTL aHanm3aa-
TOpa npu namepeHnn Cna NO TOKOBOMY BbIXOAY Ao-5, 4-20, MKI/AMS, MO chopmyrie:
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Ao sa-20=Cra 2 —Clt- (A1.4)

PesynbTat onepauumv noBepku cHUTaT YAOBNETBOPUTESTbHBLIM, ECIIN:
a) npu namepeHun Cna pactBopa C MacCoBOM KOHLUEHTpauuen noHos HaTpusa 115,
437 vnn 900 mKr/am3:
— anga aHanmsatopa 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 CRi™ ) + 0,12 CR"1 < Ay 5450 < (0,5 + 0,002 CR™ ) + 0,12 C™;

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

~[(0,03 + 0,002 CR™ ) + 0,12 CR*1 < Ag 5.4 20 < (0,03 + 0,002 Cpa® ) + 0,12 CR™;

0) npn namepeHnn Cna pacTBOpa C MacCoBOW KOHLUEHTpauuen noHos Hatpusa 1380
nnu 2600 mkr/am ans aHanuaaTtopa ucnonHenuin MAPK-1002P, MAPK-1002P/36, MAPK-
1002P/1, MAPK-1002P/1/36

~(0,002 CRe + 0,3 CR™) < Ags4 50 < 0,002 CRA" +0,3CR™"

A1.10.4 OnpeneneHne OONOMAHUTENBbHON abCOMOTHOM NOrPELUHOCTM aHanu3aTtopa
npu mnamepeHnn Cna, BbI3BAHHOW W3MEHEHWEM TemMnepaTypbl aHanuavpyemon cpenbl
(norpelwHOCTb TEMNEPATYPHON KOMMEHCaLUM aHanua3aTtopa)

A1.10.4.1 NoaroToBKka K U3MePEHUAM

MogroToBKa K n3amMepeHusiMm aHanornyHa npmesegeHHom B n. A1.10.3.1.
MynbTumeTp APPA-305 He ncnosnbaytoT.

A1.10.4.2 TlpoBeaeHne namepeHni

3anusatoT 1 AM3 NPUrOTOBNEHHOrO KOHTPOSBLHOIO pacTBopa Xfopuaa HaTpus B CO-
cya 1 nomeLlatT eMKOCTb KOHTPOSIbHOrO pacTBopa B TepMocTar.

BkntovatoT TepmocTat n yctaHasnusatoT Temnepatypy (40,0 £ 0,5) °C.

BblaepxuBatoT eMKOCTb KOHTPOSIbHOrO pacTBopa B TEpMOCTaTe He MeHee 3 u.

MoacoeauHsAIT K WTyLepy ssyenkn npotovHon Tpyoky MNMBX CT-18 Tewyrp.2,5%x1,0 OT
€MKOCTM KOHTPOSNbHOIo pacTeopa.

Bkntovatot BAL B pexume «PABOTA» 1 nponyckaroT Yepes A4erky NPOTOYHYH KOH-
TPOSbHbIA PacTBOP xnopuaa HaTpus.

t
dukenpytoT ycTaHosuBLleecs 3Hadenne Cly, , MKr/am®.
N3mepeHna nponsBoaaAT Tpy pasa.
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[na aHanusatopa ncnonHeHnn MAPK-1002P, MAPK-1002P/36, MAPK-1002P/1,,
MAPK-1002P/1/36 oononHMTEeNbHO NPOBOAAT aHANOrnm4Hble N3MepeHnsa ans BTOporo npu-
roTOBMEHHOro pacTBopa Xrnopuaa HaTpus.

MpoBoaAT aHaNoOrMYHbIe N3MepPeHns ans BTOPOro KaHana, ecnu B KOMMEKT aHanm-
3aTopa BXoOAT ABE r'MaponaHenu.

A1.10.4.3 ObpaboTka pe3ynbTaToB U3MEPEHUN

PaccunTbiBaloT 4ONONHUTENbHYH abCOMOTHYO NOrPELHOCTL NPy U3MepPeHnn Cna,
At, MKT/aM3, no doopmyne:
_rt usm
rne Cp, — NOKasaHWs aHanusaTopa Npu TemnepaType KOHTPONbHOMO pacTBopa
40 °C, mKkr/gm3;
C\a' — nokasaHus aHanusaTopa npv TemrnepaType TOro e KOHTPOIbHOro pac-
TBOpa 25 °C, MKr/ams.

PesynbTat onepauum noBepKU CHUTAIOT YAOBNETBOPUTESTbHBIM, ECIN:
a) npu namepeHmm Cna pacTBopa C MaccoBOW KOHLEHTpaLumen NoHoB Hatpusa 115,
437 vnun 900 mkr/gme:

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

—(10+0,24C%) < A <10+0,24C7%;

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

—(0,06+0,24C%) < A, <0,06+0,24C37;

6) npu n3amepeHnn Cna pacTBopa C MacCOBOW KOHLUEHTpaunen noHoB Hatpusa 1380
unu 2600 wmkr/am® ana ananusaTtopa ucnonHenuin MAPK-1002P, MAPK-1002P/36,
MAPK-1002P/1, MAPK-1002P/1/36

—0,3CY <A, <03C3.

A1.10.5 OnpeneneHne oCHOBHOM abCONTHOW MOrPELUHOCTN aHanm3aTopa npu ns-
MEpPEHNN TeMNepaTypbl aHaNM3npyemMon cpeabl

A1.10.5.1 lNogroToBka K U3MEpPEHNAM

CobupatoT yctaHOBKY B COOTBETCTBMM C pucyHkom A1.10.4.
[atumk TemnepaTtypbl aHannsaTopa NOMEeLaT B TEPMOCTAT XXUAKOCTHbIN.
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C nomoLublo TepmMocTaTa JOBOAAT TemMnepatypy Bodbl A0 3HadYeHus (20,0 £ 1,0) °C
1 NoaaepXXmMBatoT ee C OTKNOHEHMEM OT ycTaHoBumBLIerocs 3HaveHusa + 0,1 °C.

K pasbemy PoseTtka
«OATUYUK A» unn «OATUYMK B» [}PC10TB

6noka npeobpasoBaTesibHOro
K nerodrmky uTakms ] Kabenb coegmMHUTENbHbIN
ocTtosAHHoro Toka UIM-1002
NMOCTOAHHOrO TOK /K1002.5
TepmomeTp
nabopaTopHbIn
a [aTunk 3IEKTPOHHbIN
———2 - Temneparypbl JIT-300
ocooo O /
1 ]j ——
\/
Bbnok TepmocTaTt
ycunurens XNOKOCTHbIV

PucyHok A1.10.4

lMpume4aHue— CoeaNHEHNSA N ANEMEHTDI rmaponaHesnu, He BnndrOLLne Ha
npoeegeHmne nNpoBepkn, He NokKa3aHbl.
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A1.10.5.2 lNpoBeneHne namepeHum

PUKCMPYIOT NoKasaHusa aHanusaTopa no Temnepartype t, °C, n nokasaHus TepMmomeTpa
JIT-300 t5, °C, npu Temnepatypax B TepmocTtare (20,0 £ 1,0), (0 + 0,5) n (40,0 £ 1,0) °C.

I1pume4daHue-[ns nposepku B Todke ¢ Temnepatypou (0,0 + 0,5) °C gonyc-
KaeTcs MCnonb30oBaTb CTakaH C BOAOM, 3aMOfHEHHbIV bAOM, YCTAHOBMEHHbIN HA MArHNUT-
HYIO MeLlanky.

MpoBoAAT aHanNorMyHble N3MepPeHUs Ans BTOPOro KaHana, ecnv B KOMMMEKT aHanu-
3aTopa BXoOsAT ABe rmaponaHenu.

A1.10.5.3 O6paboTka pe3ynbTaToB U3MEPEHUN

Pes3ynbTaT onepauun NoBepKU CYUTaKT yOOBNETBOPUTENbHBLIM, ECIU ONS KaXKAoM
YyCTaHOBMNEHHOWN TeMnepaTypbl BbINOMHAETCS YCIOBUE:

-03=st-t<0,3.

A1.11 OcbopmneHne pesynbTaToB MOBEPKU

A1.11.1 Pe3ynbTatbl noBepku OopMnsoT B BUAE MNPOTOKONa MPOU3BOSIbHOM
dopmbl.

A1.11.2 lNonoxuTenbHble pe3ynbTaTbl NOBEPKM YOOCTOBEPAOT CBNOETENTLCTBOM O
noBepke u (Unn) 3anncbio B NacnopTe Ha aHanmM3aTop U 3HAaKOM MOBEPKM B COOTBETCTBUM
¢ Mpwukaszom Munnpomtopra Poccun ot 02 nions 2015 r. Ne 1815. 3Hak noBepkn HaHOCUTCA
Ha CBMAETENbCTBO O NoBepke u (unv) nacnopT, 1 Ha 610k Nnpeobpa3oBaTenbHbIN.

A1.11.3 Ecnu no pesynbtartam NoOBEPKM aHanNn3aTop Npu3HaT HENPUrOAHbLIM K Mpu-
MEHEHNI0, CBUAETENLCTBO O MOBEPKE aHHYSIMPYIOT M BbIMUCLIBAIOT U3BELLEHNE O HEMpU-
rogHOCTW K NMpUMeHeHuto B cooTBeTcTBMM C [Npukasom MuHnpomTopra Poccun ot 02 uions
2015 . Ne 1815.
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NMPUNOXEHUE b

(o6si3amernbHoe)

METOAUKA NPUTOTOBJIEHUA KOHTPOJIbHbIX PACTBOPOB

6.1 TlpuroToBrneHne pactBopa Xxnopuga HaTpus C MacCOBOM KOHUEHTpauuen
NoHoB HaTpus 2,3 r/am®

B3aTtb HaBecky 5,85 r xnopuaa HaTpus, npeaBapuUTeNnbHO BbICYLLEHHOro B TeyeHne
1-2 4y npn Temnepatype 110 °C (BMecTo HaBeCKU MOXeT ucnosnb3oBatbca pukcaHan 0,1H
NaCl OCY MPTY 6-09-292-70). lMomecTnTb HaBecKy B MepHYto Kosniby BMectumocTbio 1000
cmS.

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

[oBuTbCS NONHOro pacTBOPEHUS COMU NepeMeLlInBaHneM CoaepXMMOro Konobsl.

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

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

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

[MepennTb pacTBOP B CTEKMSHHYIO U NONNITUNEHOBYHO (NONUNPONUIIEHOBYIO) eM-
KOCTb C MMOTHO 3aKpbIBaKOLLENCS KPbILLKOW.

Cpok xpaHeHust pacTBopa — He bornee 6 mec.

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

OTtobpaTb nunetkor 100 cm® pactBopa NaCl ¢ maccoBoi KOHLEHTpauuein NOHOB
HaTpusa 2,30 r/am3 n nepeHecTn ero B MepHyo konbdy BMmectumocTbio 1000 cme.

HonuTtb B KOnby o4nLLIEHHYIO BOAY, HE AONUBas 4O MeTKU 1-3 cMm.

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

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

MepennTb pacTBOP B CTEKMSHHYIO U NONNITUAEHOBYIO (NONMNPOMNUIIEHOBYIO) EM-
KOCTb C NMOTHO 3aKPbIBaKLLENCH KPbILLKOW.

Cpok xpaHeHusi pacTBopa — He 6onee 6 mec.
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5.3 [purotoBneHve pactBopa Xxropuga HaTpuss C MacCCOBOW KOHLEHTpauuen
NOHOB HaTpusa 69 mr/gm®

OTtobpaTb nunetkon 30 cm® pactBopa NaCl ¢ maccoBoi KOHLEHTpaLuein MOHOB
HaTpus 2,3 r/am3 1 NnepeHecTy ero B MepHyto konby BMmecTumocTbio 1000 cm3.

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

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

[oBectn 06bemM pacTBopa OYULLEHHOW BOAOW OO METKWU, 3aKpbiTb NPOGKOM 1 TLia-
TenbHO nepemeLllaTb.

Mepenuntb pacTBOpP B NONIMITUIEHOBYIO (MONMNPONUIEHOBYH) EMKOCTb C NfIOTHO 3a-
KpblBaKOLLENCS KPbILLIKOW.

XpaHeHune pacTBopa B CTEKNAHHOM Tape HegonyCcTUMO.

Cpok xpaHeHus pacTteopa — He bonee 1 mec.

6.4 T[lpurotoBneHne pacTBopa Xnopuga HaTpUa C MaCCOBOW KOHUeHTpauuen
NoHOB HaTpusa 13,8 mr/gm3

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

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

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

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

MepenuTb pacTBOpP B CTEKIIAHHYO UMM MOMNITUNEHOBYHO (NONMMNPONUIIEHOBYHD) EM-
KOCTb C MSOTHO 3aKpbIBAOLLENCS KPbILLKOW.

Cpok xpaHeHus pacTteopa — He bonee 1 mec.

6.5 T[lpurotoBneHne pacTtBopa Xnopuaa HaTpuUss C MacCCOBOW KOHUEeHTpauuen
MOHOB HaTpus 2,3 mr/am®

OTtobpaTb nunetkon 10 cm® pactBopa NaCl ¢ mMaccoBoW KOHLEHTpaLuein MOHOB
HaTpus 230 Mr/ AM3 1 NepeHecTn ero B MepHyto Konby BMecTuMocTbio 1000 cm3.

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

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

[loBecTn oO6bem pacTBopa OYMLLEHHOM BOAOW OO0 METKM, 3aKpbITb NPpobKOM M Twia-
TeNbHO nepemMeLlaTb.

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

XpaHeHune pacTBopa B CTEKINAHHOM Tape HeaonyCTUMO.

Cpok xpaHeHus pacTteopa — He bonee 1 mec.
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6.6 [lpuroToBneHve pactBopa Xxnopuga HaTpus C MacCOBOM KOHLUEHTpauuen
NoHOB HaTpusa 2600 mkr/am?

OTtobpaTtb nunetkoin 11,3 cm® pacteopa NaCl ¢ MaccoBoW KOHLIEHTpauuein MOHOB
HaTpusi 230 Mr/aM® 1 NepeHecT ero B MepHyto konby BMecTumocTbio 1000 cvd.

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

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

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

MepennTb pacTBOpP B NONINITUMAEHOBYHO (MONMMPONUIIEHOBYH) EMKOCTL C MAOTHO 3a-
KpblBalOLLENCS KPbILLIKOW.

XpaHeHune pacTBopa B CTEKMSIHHON Tape HeaoMNyCTUMO.

Cpok xpaHeHust pacTBopa — He 6onee 1 mec.

6.7 T[llpurotoBneHne pacTBopa Xnopuga HaTpUs C MacCOBOW KOHLEHTpauuen
noHoB HaTpusa 1380 mkr/am®

OTobpaTh nunetko 6 cm?® pactBopa NaCl ¢ maccoBoi KOHLEeHTpauuel MOHOB
HaTpus 230 mr/am3 n nepeHecTu ero B MepHyto kKonby BmecTumocTtbio 1000 cm?,

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

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

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

MepenuTb pacTBOp B NONIMITUIIEHOBYIO (NONMMPONUIIEHOBYH) EMKOCTb C NMIOTHO 3a-
KpbIBaIOLLLENCS KPbILLKOMW.

XpaHeHne pacTBopa B CTEKNAHHOM Tape HeaonyCTUMO.

Cpok xpaHeHusa pacTtBopa — He bonee 1 mec.

6.8 TMpurotoBneHve pacTBopa Xxrnopuaa HaTpuss C MaccoBOW KOHLIEHTpauuei
noHoB HaTpusa 1150 mkr/am3

OTtobpaTh nunetko 5 cm?® pactBopa NaCl ¢ maccoBoit KOHLEHTpauuel MOHOB
HaTpusa 230 Mr/ AM3 1 NepeHecTn ero B MepHyto konby BMecTuMocTbio 1000 cme.

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

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

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

MepennTb pacTBOpP B NONINITUMEHOBYHO (MONMMPONUIIEHOBYH) EMKOCTb C MAOTHO 3a-
KpbIBaOLLENCA KPbILLIKOW.

XpaHeHune pacTBopa B CTEKINAHHOW Tape HeaonyCTUMO.

Cpok xpaHeHnsa pacTtBopa — He bonee 1 mec.



113

6.9 [lpurotoBneHne pacTBopa xnopuga HaTpusi C MacCOBOM KOHLUEHTpauuen
noHoB HaTtpusa 900 mkr/am3

OT1o6paTtb nunetkon 391,3 cm3 pactBopa NaCl ¢ maccoBoi KOHLEHTpaLuel NOHOB
HaTpus 2,3 Mr/ M3 1 NepeHecTn ero B MepHyto kondy BMecTmocTbio 1000 cmd.

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

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

[oBecTn o6bem pacTBopa OYULLEHHOW BOOON OO0 METKW, 3aKpbiTb Npobkon un Tuia-
TenbHO nepemeLllaTb.

Mepenuntb pacTBOpP B NONIMITUNEHOBYIO (MONMNPONUIEHOBYH) EMKOCTb C NIOTHO 3a-
KpblBaKOLLENCS KPbILLIKOW.

XpaHeHune pacTBopa B CTEKNAHHOM Tape HegonyCcTUMO.

Cpok xpaHeHus pacTteopa — He bonee 1 mec.

6.10 [lpuroTtoBneHne pactBopa xfopuga HaTpua C MacCOBOW KOHLEHTpauuen
MoHoB HaTpus 690 mkr/gm3

OTobpaTb nunetkon 3 cm® pactBopa NaCl ¢ mMaccoBoi KOHLUEHTpauuein MOHOB
HaTpus 230 mr/ am3 1 nepeHecTy ero B MepHy konby BMmecTumocTbio 1000 cme.

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

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

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

MepenuTb pacTBOp B NONIMITUIIEHOBYO (NONMMPONUIIEHOBYH) EMKOCTb C NIOTHO 3a-
KpbIBaOLLLENCS KPbILLKOMW.

XpaHeHune pacTBopa B CTEKNAHHOM Tape HeonyCTUMO.

Cpok xpaHeHus pactBopa — He 6onee 1 mec.

6.11 TllpurotoBneHne pacTBopa Xnopuaa HaTpusi C MacCOBOW KOHLUEHTpauuen
NoHOB HaTpusa 437 mkr/om3

MpurotoBneHne pactBopa TpebyeT BbICOKOW akKypaTHOCTU. [1pu npuroToBneHum
AO0JDKHA MCNONb30BaTbCHA TOMBbKO NONNaTUNeHoBas (nonmnponuneHosas) nocyaa. Mcknio-
YeHue COCTaBMSET TONbKO NMNeTKa, OHa MOXeT ObITb CTEKNAHHOW. Bea npumeHsemas mep-
Hasa nocyda OofmkHa 6bITh TWaTenbHO OTMbITa OYMLEHHOM BOL4OW. He gonyckaeTca npu-
KOCHOBEHME pyKaMM K YacTsAM NoCybl, KOTOPble KOHTaKTUPYIOT C NPUroTaBfMBaeMbIM pac-
TBOPOM.

OTto6paTb nunetkor 190 cm® pactBopa NaCl ¢ maccoBoi KOHLeHTpaLuelid NOHOB
HaTpus 2,3 Mr/gM® n NnepeHecT ero B MepHyto konby BmecTumocTtbio 1000 cvd,

HonuTb B KON6y oumnLLEeHHYO BoAy, He Aonuneas Ao MeTkn 1-3 cMm.

TepmocTaTtupoBaTb Konby npm Temnepatype (20 £ 1) °C He meHee 0,5 u.
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[oBecTn 06beM pacTBopa OYULLLEHHON BOAOW OO METKM, 3aKpbiTb NPOOKOM 1 Tuwa-
TenbHO nepemMeluaTb.

MepennTb pacTBOpP B NONINITUMAEHOBYHO (MONMMPONUIIEHOBYH) EMKOCTL C MAOTHO 3a-
KpblBalOLLENCS KPbILLIKOW.

XpaHeHune pacTBopa B CTEKISHHOM Tape HegonyCcTUMO.

PacTBop XpaHeHUIo He NOASEXMNT.

6.12 TllpurotoBrneHne pactBopa xfopuga HaTpus C MacCOBOW KOHLEHTpauuen
NoHOB HaTpusa 345 mkr/am3

MpurotoBneHne pacteopa TpebyeT BbICOKOW akKypaTHOCTW. [1pn nNpuroToBneHuun
AOJIMKHA MCNONb30BaTbCA TOMBKO NONMATUNEHOBada (nonunponuneHosas) nocyaa. Ncknio-
YeHue COCTaBnsET TOMbKO NUNeTKa, OHa MOXeT ObITb CTEKNAHHOW. Best npumeHsaemas mep-
Hag nocyaa AoSkHa ObITh TLLATENbHO OTMbITa OYULLEHHOW BOoAoW. He gonyckaeTtcs npu-
KOCHOBEHME pyKaMu K YacTsIM MOCyabl, KOTOPble KOHTAKTUPYIOT C NpUrotTaBnnMBaembIM pac-
TBOPOM.

OTtobpaTtb nuneTkoi 150 cm® pactBopa NaCl ¢ maccoBoi KOHLEHTpauuel MOHOB
HaTpusa 2,3 mr/am® 1 nepeHecTn ero B MepHyto konby BmectumocTbio 1000 cv®,

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

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

[oBecTn o6bem pacTBopa OYULLEHHON BOOOW OO METKU, 3aKpbiTb NPOBKOM 1 Tuwa-
TenbHO NepemeLlaThb.

PacTtBop xpaHeHWo He NOANEXUT.

6.13 TllpurotoBneHne pactBopa xfopuga HaTpuss C MacCOBOW KOHLEHTpaumen
noHoB HaTpusa 230 mkr/gm3

MpurotoBneHne pacteopa TpebyeT BbICOKOM akkypaTHOCTU. [pu npuroToBneHum
AOJIMKHA MCMONb30BaTbCA TONBKO NONMATUNEHOBad (nonunponuneHosas) nocyaa. Ucknio-
YeHne CoCcTaBnAeT TONbKO NMNETKa, OHAa MOXET ObITb CTEKNAHHON. Bes npumeHsiemas mep-
Has nocyda OomkHa ObITh TWATENbHO OTMbITa OYMLLEHHOW BOoAoW. He gonyckaeTtca npu-
KOCHOBEHME pyKaMu K YacTsiIM MOCyabl, KOTOPblE KOHTAKTUPYIOT C NPUroTaBNMBaeMbIM pac-
TBOPOM.

OTo6paTtb nunetkon 100 cm® pactBopa NaCl ¢ maccoBoi KOHLeHTpauueln MOHOB
HaTpusa 2,3 Mr/aM® n NnepeHecT ero B MepHyto Konby BmecTtumocTbio 1000 cm3.

[onuTtb B KOnby o4nLLIEHHYIO BOAY, HE A0NMBas 40 MeTKU 1-3 cMm.

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

[oBecTn 06beM pacTBopa OYULLLEHHON BOOOW OO METKM, 3aKpbiTb NPOOKOM 1 Tuwa-
TEeNbHO NepemeLlaThb.

PacTtBop xpaHeHWto He NOANEXMNT.
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65.14 T[lpurotoBneHne pacTBOpa Xxnopuga HaTpusi C MacCOBOM KOHLUEHTpauuen
noHoB HaTtpusa 115 mkr/am3

MpuroToBneHne pacrtesopa TpebyeT BbLICOKOM akKypaTHOCTU. [Mpyn NpUroToBneHuu
AOJDKHA MCMONb30BaTbCA TOMBKO MNONUaTUNeHoBas (nonunponuneHosada) nocyaa. Mcknio-
YeHue CoCTaBnsEeT TOSbKO NUNeTKa, OHa MOXeT ObITb CTEKNAHHOW. BCs npyumeHsemasn mep-
Has nocyaa AofhkHa ObIThb TLATENbHO OTMbITa OYULLIEHHOW BOAOW. He gonyckaeTtcs npu-
KOCHOBEHME pyKaMu K YacTsM Nocybl, KOTOPble KOHTAKTUPYIOT C NpUroTaBnnBaemMbiM pac-
TBOPOM.

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

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

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

[loBecTn oObeM pacTBopa OYMLLEHHOM BOAOW OO METKMU, 3aKpbIiTb NpobKoOM 1 Tlla-
TenbHO nepemeLlaTb.

PacTBop XxpaHeHuo He NOASEXNT.

6.15 T[lpurotoBneHne pacTBopa xnopuga HaTpusi C MacCOBOMW KOHUEHTpauuen
MOHOB HaTpus 46 mkr/om3

MpuroToBneHne pacteopa TpebyeT BbLICOKOW akKypaTHOCTU. [Mpyn NpuroToBneHuu
AOMMKHA MCNOMb30BaThCs TONbKO NONMAaTUNEHoBas (nonunponuneHosas) nocyaa. Ucknio-
YeHue COCTaBnSET TOMbKO NUNeTKa, OHa MOXeT ObITb CTEKNAHHOW. Bea npumeHsiemas mep-
Has nocyaa AofmkHa ObITb TLLATENbHO OTMbITa OYULLIEHHOW BOoAoW. He gonyckaeTtcs npu-
KOCHOBEHME pyKaMu K YacTsIM Nocybl, KOTOPblE KOHTAKTUPYIOT C NPUroTaBnMBaeMbIM pac-
TBOPOM.

OTtobpaTb nunetkon 20 cm® pactBopa NaCl ¢ mMaccoBoi KOHLIEHTpaLuein MOHOB
HaTpusa 2,3 Mr/ame 1 NnepeHecTy ero B MepHyto konby BMmecTumocTbio 1000 cm3.

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

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

6.16 T[lpurotoBneHne pacTBopa xnopuga HaTpusi C MacCOBOM KOHUeEHTpauuen
MOHOB HaTpus 23 MKkr/gm?

MpurotoBneHne pacTtBopa TPebyeT BbICOKOM akkypaTHOCTW. Mpu npurotoBrneHun
[OIKHA NUCMONb30BaTbCs TONbKO NMONMaTUIIeHoBasi (MonunponuneHosas) nocyaa. Vicknto-
YyeHue cocTaBnAeT TONbKO NUNeTKa, OHa MOXET ObITb CTEKNAHHONW. Becsa npumeHsemas mep-
Hasi nocyaa AorkHa ObiTb TWATENbHO OTMbITa OYULLIEHHOW Bofdow. He gonyckaetcs npu-
KOCHOBEHME pyKaMu K YacTsIM Nocyabl, KOTOpble KOHTaKTUPYIOT C NPUroTaBnnBaeMbIM pac-
TBOPOM.
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OTtobpaTk nuneTkonn 10 cm® pactBopa NaCl ¢ maccoBoi KOHLEHTpaLuein MOHOB
HaTpus 2,3 Mr/aM® n NnepeHecTn ero B MepHyto konby BmecTtumocTbio 1000 cm3,

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

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

[oBecT o6bem pacTBopa OYULLLEHHON BOOOW OO METKM, 3aKpbiTb NPOBGKOM 1 Tuia-
TENbHO NepemeLlaThb.

PacTBop XpaHeHuto He NOANEXNT.

6.17 TllpurotoBneHne pactBopa xfopuga HaTpus C MacCOBOW KOHLEHTpauuen
NOHOB HaTpusa 9,2 Mkr/am3

MpurotoBneHue pacrteBopa TpebyeT BbLICOKOW akkypaTHOCTW. [Mpyn NpUroToBneHUm
AO0JDKHA MCNONb30BaTbCA TOMBKO NONUaTUNEHoBas (nonmnponuneHoBad) nocyaa. Mckno-
YeHue COCTaBnseT TOSbKO NUNeTKa, OHa MOXeT ObITb CTEKNAHHOW. Bes npumeHsemas mep-
Has nocyda OormkHa BbITh TWaTenbHO OTMbITa OYMLLEHHON BodoW. He gonyckaeTcs npu-
KOCHOBEHME pyKaMu K YacTsIM MoCcyabl, KOTOPble KOHTAKTUPYIOT C NpUrotTaBnnMBaembIM pac-
TBOPOM.

OTtobpatb nunetkor 4 cm® pacteopa NaCl ¢ MaccoBoW KOHLEHTpauuein MOHOB
HaTpusa 2,3 mr/am® 1 nepeHecTn ero B MepHyto konby BmectumocTbio 1000 cv®,

HonuTtb B Konby O4YnLLIEHHYIO BOAY, HE AONMBas 40 MeTKU 1-3 cMm.

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

[oBecT 06beM pacTBopa OYULLLEHHON BOAOW OO METKU, 3aKpbiTb NPO6GKOM 1 Tuia-
TenbHO NepemeLLaThb.

PacTBop xpaHeHuo He NoANEeXNT.

6.18 T[lpurotoBneHne pacTtBopa xfiopuvaa HaTpusi C MacCOBOM KOHUEHTpauuen
MOHOB HaTpusa 2,3 Mkr/am3

MpurotoBneHue pacteBopa TpebyeT BbICOKOM akKypaTHOCTU. [Mpu NpuUroToBneHuun
AOJTKHA MCMONb30BaTbCA TOMBbKO NONUaTUNEHoBas (nonmnponuneHosas) nocyaa. Mcknio-
YeHMe COCTaBNSET TOMbKO NUNETKa, OHa MOXeT ObITb CTEKNsIHHOW. Becsa npumeHsemas mep-
Has nocyda OomkHa ObITb TWATENbHO OTMbITa OYMLLEHHOW BOAoW. He gonyckaeTtca npu-
KOCHOBEHME pyKaMU K YaCcTaM Nocyabl, KOTOPblE KOHTAKTUPYIOT C NPUroTaBMBaeMbIM pac-
TBOPOM.

OTtobpatb nunetkor 1 cm® pactBopa NaCl ¢ mMaccoBoW KOHLEHTpauuen MOHOB
HaTpusa 2,3 Mr/aM® n NnepeHecTn ero B MepHyto Konby BmectumocTbio 1000 cm3.

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

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

[loBecTn o6beM pacTBopa OYMLLIEHHOM BOAOW OO0 METKW, 3aKpbiTb NPOOKON 1 TLia-
TenNbHO nepemMeLuaTb.

PacTtBop XxpaHeHWo He NOAMEXMNT.

INpumedyaHue - lNpyBegeHHasa MeTOAMKa BbINOIHEHA B COOTBETCTBUM C NpU-
noxeHuem B «[purotoBneHne npoBepoYHbIX PaCTBOPOB» AOKYMEHTa «IANeKTponbl MOHO-
cenektmBHble «AJTNC-212Na». MeTtoagunka nosepku NPBA.418422.012-03MI».
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NMPUNOXEHUE B

(o6sizameribHoe)

NMPOTOKON OEMEHA C BHELLLHUM YCTPOUCTBOM

Nno ULUOPOBOMY MHTEP®EWUCY

B.1 TUMbl JAHHBLIX N ®OPMATbI X NMPEOCTABJIEHNA

Tabnuua B.1
O603HauyeHue MpnmeyaHus
b.N N-HbI 6UT.
OpHobuToBas byneBa nepeMeHHast:
bool 0 — FALSE;
1-TRUE.
bit8/16/24/32/N Habop 6uToBbIX dnaxkos unu nonen pasmepom 8/16/24/32 / N 6uT.
uint8/16/32/N BessHakoBoe uenoe gnuHown 1/2/4 6anta / N 6ur.
int8/16/32/N 3HakoBoe uenoe anuHon 1/2/4 6arita / N ouT.
float3? Yumcno ¢ nnaBatoLwen To4KoM oanHapHOM TOYHOCTM pasMmepoM 4 GanTa
(IEEE 754-2008).
float64 Yuncno ¢ nnaeatoLen To4KoM ABOMHON TOYHOCTU pa3mepom 8 6ant
(IEEE 754-2008).
.. [N] MaccuB n3 N 0QHOTUMNHBIX N1IEMEHTOB.
ASCIIZ TekcToBasi CTpoka C TEPMUHUPYIOLLIMM HyneBbiM 6aiToMm.

B.2 NMPOTOKOJ1 OBMEHA «B30OP-4»

B.2.1. dusnyecknin nutepdemnc: RS-485.
B.2.1.1. Jonyctumble HacTporkn COM/UART-nopToB npuBeaeHbl HUXE.

Tabnuua B.2
Honyctumeble ckopoctu obmeHa | 1200, 2400, 4800, 9600, 9200, 38400, 57600, 115200 6uTt/c
CrapToBbIX 6UT 1
But gaHHbIX 8
CronosbIx 6uT 1 vnn 2

KoHTponb YyeTHOCTH

HeT, Y4eTHOCTb, HEYETHOCTb

Cnoco6 nepegaun

mragwunm 6utom Bnepef (LSB first)

B.2.2. O6MeH AaHHbIMM NPOM3BOAUTCS B peXMMe 3anpoc-oTBeT. 3anpoc Bcerga npovssoamTcs ma-

CTepOM LUNHbI.

B.2.3. Kagpbl obmeHa Bcerga umetot anviy 9 6ant. OnncaHne popmarta kagpa U HasHavyeHue no-
new Kagpa nNpyBeaeHbl B ABYX HUXecNeayowmux Tabnmuax.

Tabnuua B.3
MopsigkoBbIN HOMep 6anTa B Kagpe
1 2 3 4 5 6 7 8 9
Head NetAddr | ChNum Option DO D1 D2 D3 CSs
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Tabnuya B.4
Mone HasHayeHue MpumeyaHus.
Head Mpeambyna Bcerpa 255.
NetAddr CeTteBoln agpec § 0...255
(appec dmsmyeckoro yctponcrea)
Homep kaHana 0 — briok NMpeobpasoBaTernbHbIN;
ChNum (appec nornyeckoro ycTponcTBa, ko- | 1 — [Nnata Ycunutens, kaHan «Ax;
TOpOE SBMSIETCA OQHMM U3 GrIOKOB 2 —MNnata Yeunutens, kaHan «By».
hun3nyeckoro yctpomncraa)
OpCode Option.0...6 Kop onepauuu.
(mnadwue cemb 3HaueHne nognona OpCode copepxuT ykasa-
6um nons Option) HMe KaK Ha TN onepauun (4TeHre/3annce), Tak n
) Ha LeneBylo NEPEMEHHYI0, 3Ha4YEeHNe KOTOpPOoWn
Option cnegyeT npo4ynTaTh UK 3anucaTb.
DIR Option.7 But HanpaBneHus:
(cmapwut 6um 0 — 3anpoc;
rons Option) 1 - oTBerT.
DO ... D3 JaHHble
CS KoHTponbHas cymma CM.Huxe.

B.2.4. KoHTponbHasa cymma CS paccunTbiBaeTcsi No popmyre:

CS ={Head + NetAddr + ChNum +OpCode + DO+ D1+ D2 + D3+1} AND Ox00FF, (1)

roe Ha,ElHépKMBaHVIe O3Ha4aeT NHBepPCUto.

B.2.5. Mpumep o6MeHa AaHHbIMU:

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

OxFF — npeambyna

0x01 — agpec ycTponcTea

0x00 — Homep KaHana

0x02 — ko[ onepauumu: YTeHue peructpa Type
0x00 — 4 6anTa gaHHbIX D3 ... DO

OxF7 — koHTpOnbHas cymma

OTBeT: OXxFF 0x01 0x00 0x82 0x05 0x00 0x00 0x00 0x72

OxFF — npeambyna

0x01 — agpec ycTponcTea

0x00 — Homep KaHana

0x82 — ko onepaLumu oTBeTa: peructp Type
0x05 — DO 6anT 3HadeHus pernctpa Type
0x00 — D1 6anT 3Ha4eHus pernctpa Type
0x00 — D2 6anT 3HadyeHus peructpa Type;
0x00 — D3 6anT 3Ha4eHus pernctpa Type
0Xx72 - KOHTpOnbHas cymma

B.2.6. BHnmaHue! Bo Bcex HMXecneayoLwmx onucaHusx permcTpoBbIX Mogenen nogpasymesaeTcs
NCMonb30BaHMe CneaylLwmnx 3Ha4YeH1M Nonen «no yMosHaHuio»:
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Tabnuuya B.5
Ne 6anTa
Mone 3Ha4yeHue «Mo yMONYaHUO»
B Kagpe
1 Head 255
5 NetAddr CeTeBol agpec npubopa, ycTaHaBNMBaeTCs BPY4YHYHO Mpu KOHurypaumm
npmnbopa Ha MecTe aKchyaTaunn.
3 ChNum Howmep kaHana, ngeHtndnumpyeT normdecknin mogynbs npnbopa, cogepxa-
LM LLeNneBYIO NEPEMEHHYIO.
Insa onepauun «MTEHUE» aTn GanTel cogepxar:
5..8 DO...D3 - B Kagpe ¢ 3anpocom - Bcerga 0;
- B Kagpe C OTBETOM - 3HAaYEeHNe LeneBoro perncrpa.
9 CS KoHTponbHbIN koA, BbluMcnaeTca no dopmyrne 1.
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B.3 NMPOTOKOJT OBMEHA «MODBUS RTU»

B.3.1. Ctpyktypa obmeHa cooTtBeTcTByeT pokymeHty «MODBUS APPLICATION PROTOCOL
SPECIFICATION V1.1b3» ot 26.04.2012, BbiNyweHHOMY HekoMMep4deckon opraHusaumen "Modbus
Organization, Inc.", Massachusetts, USA (cm.http://www.modbus.org).

B.3.2. PeannsoBaHHas pasHoBuaHocTb npotokona: MODBUS RTU (6anTebl nakeToB nepenatoTcs
«Kak ecTb» 6e3 JOMONHUTENLHOW KOANPOBKMU).

B.3.3. ®usnueckun nHrepdenc: RS-485. Nonyctumble HacTpoinkn COM/UART-nopToB npuBeAeHbI

HUXe.
Tabnuya B.12
HonycTumble ckopocTn 00- 1200, 2400, 4800, 9600,
MeHa 19200,38400,57600, 115200 6ut/c
CrapToBbIx 6uTt 1
BuTt gaHHbIX 8
CronoBbIx 61T 1 vnm 2
KoHTponb 4yeTHOCTYH HET, YETHOCTb, HEYETHOCTb
Cnocob nepegaun mnagwunm 6utom Bnepeq (LSB first)

B.3.4. O6bMeH gaHHbIMU NPOM3BOAMTCS B PEXMME 3anpoc-oTBeT. 3anpoc Bcerga npovMsBoamTca Ma-
CTEPOM LUUHbI.

MpnmeyvyaHuns

1 Bce eguHuubl JaHHbLIX pacnonaralTcs B NamMsATM HaydMHas C YCIOBHOIO HyNeBOro agpeca no
cxewme littite-endian ¢ ncnonb3oBaHnem 6aiToBOM agpecaunm.

2 Mnagwwuin 6anT eanHULbI aHHbIX BCerga pacnonaraeTtcst no YETHOMY agpecy.

3 Ha Ty xe camylo obnacTtb namsaTn «HaknagblBaeTcay» agpecHoe npoctpaHctBo ModBus «peru-
CTpPOB» pasmepoM 2 6arTta kaxapiv. [1pn 3ToM ecnu agpec «peructpa» paseH 1, To 9TO COOTBETCTBYET Oal-
TOBOMY agpecy 2 N T.A4.

4 Hewucnonb3yemble cTaplume 6antbl €4MHULbI OAaHHbBIX BCeraa paHbl 0.

B.3.5. <MAPK-1002» n «MAPK-1002T». PETMCTPOBbLIE MOQIEJN, MPOTOKOJT OBMEHA
«MODBUS RTU»
B.3.5.1. NMapameTpbl npubopa, «perucTpoBas» agpecauus.
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