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OVPEKTOP Kucenes EBreHun BaneHTnHoBuY

1. KOHCTPYKTOP PoanoHoB Anekcen KOHCTaHTUHOBUY

3am. KptokoB KOHCTaHTWH EBreHbeBn4

rI. KOHCTpYyKTOpa

3aM. gupekTopa Onewko Anekcanap Bnagnmmposud

No MapKeTUHry

HayanbHUK oTaena [MydkoBa Onbra BaneHTMHOBHa

MapKeTuHra

Cuctema MeHeKMEHTa KadecTBa nNpeanpuaTus ceptudmumnpoBsaHa Ha
cooTtBeTcTBUE TpeboBaHmam FOCT ISO 9001-2011.

B uspenun AonyckarTCcA He3Ha4vnuTellbHble KOHCTPYKTUBHbIE U3MEHE-
HUA, HE OTPaXeHHble B HacTodAweM OOKYMEeHTE U He BIindrlne Ha TexHn4e-
CKMe XapakTepuUCcturkn n npasuina aKkcrsiyatauumn.
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1 BHUMAHMUE: AHanusaTtop oTrpagyvpoBaH U ro-
TOB K paborTe!

AneKkTpoAabl YCTAaHOBUTbL Ha rugponaHesib ¢ HoMme-
pOM, COOTBETCTBYHOLUMM HOMEpPY, HAHeCEeHHOMY Ha KO-
pobkax ¢ anekTpoaamu. lpu HeBbINOSIHEHUM 3TOrO ycC-
FIOBUA aHanus3aTtop AO0JKeH ObITb OoTrpagayMpoBaH 3a-
HOBO!

2 BHUWMAHUE: HE XPAHUTb HATPUEBbBLIE 3J1EK-
TPO[Obl B « CYXOM» BULOE, Tak Kak anekTpoAbl NOSIHO-
CTbIO TEPSAT CBOU XapaKTEepPUCTUKU MNMPU UX BbICYLUU-
BaHuu!
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PykoBoacTBO no akcnnyaTauuMyM npefHasHavyeHo Ons U3YyYeHUs TEeXHUYECKUX Xa-
pakTepuctuk aHanusatopa HaTpus MAPK-1002T (ganee — aHanusaTtop) M npaBun ero
aKcnnyaTauuu.

AHanusaTtop COOTBETCTBYET TpeboBaHMsIM TexHuyeckux ycnosun TY 4215-028-
39232169-2010, komMmnnekra KOHCTPYKTOpckon  gokymeHTaumm  BP49.00.000 wu
FOCT 27987-88 «AHanunsaTopbl XXUAKOCTU NnoTeHumMomeTpudeckume Cly.

1 BHUMAHMUE: KoHcTpyKuuM 3neKTpoaoB, 6noka npeobpa3oBaTesibHOro u
ruaponaHenu cogepxat crekno. Ux HEOBXOAMMO OBEPEIATb OT YAAPOB!

2 BHUMAHUE: B u3spenun ucnonb3yeTcsa nrieHoyHas knaBuatypa. U3BE-
FATb HAXKATUA KHOMOK OCTPbIMU NPEOMETAMW!

1 ONMUCAHUE U PABOTA

1.1 Ha3HayeHue u3denus

1.1.1 HanmeHoBaHue 1 o0bo3HavYeHne n3genus

O603HayeHne aHanmMsaTopa COCTOUT U3 0003HAYEeHUsT UCNOSTHEHNSA aHanmM3aTopa u
o0603HayeHus TY. O6o3Ha4YeHNe UCMONHEHUS aHanmM3aTopa:
MAPK-1002T / X [ X

HanmeHoBaHune aHanusatopa

McnonHeHne aHanunsatopa no cnocoby MoHTaxa
6noka npeobpasoBaTenbHOrO:

lwmtoBown (6e3 3Haka);

HaCTEHHbIN — «1».

McnonHeHne aHanusatopa Nno HOMUHaNbHOMY HanpPsKEeHWUHO
nuTalrLen ceTn nepeMeHHOro Toka 6rioka npeobpa3oBaTenbHOro:
220 (6e3 3Haka);

36 B — «36».

Mpumep 0603HaYeHns1 aHanusaTopa:

AHanusatop ¢ 6nokom npeobpasoBaTenbHbIM HAaCTEHHOINO UCMOSTHEHUS C Anana-
30HOM M3MepeHuit Cna oT 0,01 oo 1000 mkr/am® 1 HanpspkeHvem nuTaHus 6rioka npeob-
pasoBaTesibHoro 36 B:

AHanuzamop Hampusi MAPK-1002T/1/36 TY 4215-028-39232169-2010.
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1.1.2 AHanu3aTop npefHasHadYeH Ans U3MepeHU MacCOBOW KOHLEeHTpauun (ak-
TUBHOCTWN) NOHOB HaTpusa n Temnepatypbl (°C) BOAHbIX pacTBOPOB.

1.1.3 O6bnacTtb NpMMeHeHUst — Ha 06 bEKTAx TEMNSTIOBOW IHEPTETUKM.

1.1.4 Tun nameputenbHoro npeobpasosatens (B AanbHenwemM npeobpasoBaTenb):

— paboTarowmii ¢ YyBCTBUTENbHBIM 3NIEMEHTOM ANA U3MEPEHUIN aKTUBHOCTU MO-
HoB HaTpus (pNa);

— CranbBaHMYeCKUM pasgerneHMeM Bxoda v BbIXOAa;

— C YCTPOMCTBOM UHAUKALUW;

— C ABYMS KaHanamu UsmepeHum;

— B Buge 6nokoB gnsi WMTOBOro NMB0 HAaCTEHHOrO MOHTaXa W Gnoka ycunutens,
yCTaHaBnMBaeMoro Ha WwuTe rugponaHenu;

— C npeobpasoBaHMEM pe3ynbTaToB U3MEPEHUN B YHUPULMPOBAHHLINA 3MeEKTpuYe-
CKMUIA BbIXOLHOW CUrHam MOCTOSIHHOIMO TOKa M obmeHoM uHdopmauuen no mHtepdency

RS-485.

1.1.5 Tvin 4yBCTBUTENBHOIO 3N1eMeHTa — MPOTOYHbIN.
1.1.6 Tunbl NpyMeHsieMbIX 9NeKTpPoaoB nNpueeaeHbl B Tabnuue 1.1.

Tabnuya 1.1
HasHaueHue Tuvnbl NpUMEHAEMbIX N3rotoBuTtesnb
anekTpoga 3NEeKTPOAOB
MoHOCEeNeKTUBHLIN | DNEKTPOoA CTEKNSAHHbIN OAO «['omenbckuin 3aBog,
anekTpoa, 9C-10-07 N3MepUTENbHbLIX NPUBOPOBY,

YyBCTBUTENbHbIN
K MOHaM HaTpus
(HaTpueBbI
anekTpoa)

r. lomenb, Pb

OneKTpoa NOHOCENEKTUBHbIN 000
CTEKNAHHbIN «MNameputenbHasa TeXHUKa»,
AJNMNC-212Na/3 (K 80.7) r. MockBa
OneKTpoA NOHOCENEKTUBHbIN oOryn

NC3n-Na-11-3-R3-80

«CIlMO «AHanutnpudop»
r. CMoneHck

MoHoCceneKkTnBHbIN
anekTpoa,
YyBCTBUTESbHbIN

K MoHam Bogopoaa
(pH-anekTpon)

ONeKTPoa CTEKNAHHbIN
9CIJ1-43-07CP

OAO «l'omenbckuin 3aBof,
N3MEpPUTENbHbBIX NPUBOPOBY,
r. flomenb, Pb

OneKTpOA CTEKMSAHHbIN
9C-10601/7(K 80.7)

000
«MNameputenbHas TEXHUKa»,
r. MockBa

dnekTpoa
CpaBHEeHUs

AnekTpoa BcrioMoraTernbHbIi
OBJ1-1M3.1

OAO «l'omenbckuin 3aBof,
N3MEpPUTENbHbBIX NPUBOPOBY,
r. Flomenb, Pb

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

ONeKTpoa cpaBHEHUS
OCp-10101-3,0(K 80.4)

000
«MNameputenbHasa TeXHUKay,
r. Mockea

Mpume4aHue - Bo3MoOXHO NpUMeHEHME OPYTUX ANEKTPOAOB, XapakTepUCTUKN KO-
TOPbIX HE Xy)X€ YKa3aHHbIX 3N1eKTPoaoB.

1.1.7 Tvin aHanunsaTopa:

— C npeaBapuTENbHbIM 3MEKTPOHHbIM ycunutenem (6nokom ycunurens), ranbBa-
HUYEeCKN pa3BsidaHHbIM OT Grioka NpeobpasoBaTesibHOrO;

— C aBTOMaTU4YeCKUM J03NPOBaHMEM MoALlenaymBaloLLero peareHTa,
— C YBENUYEHHbIM MEXIpagynpoBOYHbIM MHTEepBanom (180 cyTok).
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1.2 OcHO8HbIe napamemphbi U pa3mephbl

1.2.1 Bug KnMmaTMyeckoro  UCMonHeHma aHanu3atopa - YXJ1 4 no
FOCT 15150-69, HO Npn 3TOM TemMnepaTypa OKpYXXaloLlero Bo3gyxa npu akcnnyataumm
JomkHa obiTb oT nntoc 5 go nntoc 50 °C.

1.2.2 [lo yCTOMYMBOCTM K BO3LENCTBUAM TemnepaTypbl U BNaAXXHOCTU rpynna uc-
nonHeHus aHanusatopa no NOCT P 52931-2008 - B4.

1.2.3 [0 yCTOMYMBOCTM K MEXAHNYECKMM BO3AEUCTBUAM rpynna UCMOSHEHUS aHa-
nunsatopa no NOCT P 52931-2008 - L1.

1.2.4T1lo yCTOMYMBOCTN K BO3OEWUCTBUIO aTMOCHEPHOro LaBfneHUs WCMNOSIHEeHue
koHgyktomeTpa no NOCT P 52931-2008 — P1.

1.2.5 MNapameTpbl aHanuanpyemoun cpefbl (BOOHbIX pacTBOPOB)

1.2.5.1 Temnepatypa (ananasoH TemnepaTypHOM KomneHcauun),
R O ot nntoc 10 go nntoc 40.
1.2.5.2 laBnenune, MMa ..........cccevvvvvvneeennnn. 0 (paBHO aTMOCEPHOMY LaBIIEHNIO).
1.2.5.3 Pacxopg 4yepes rmaponaHenb, IMIIUE e, ot 5 po 200.

1.2.5.4 YpgenbHasa anektTpuyeckasa nposoanmMocTb (Y3II1) aHanuampyemon cpeapbl Ha
BXo4e rmgponaHenun, obycnoBrneHHasi pacTBOPEHHbIMU KOMMOHEHTaMW, 3a UCKIOYEHMEM
nogwienadveapollero peareHta, v pH aHanuaunpyemon cpefbl  COOTBETCTBYIOT
Tabnuue 1.2.

Tabnuya 1.2
[nanasoH MapameTpbl MoalwenaymsaoLLni
n3mepeHumn aHanusmnpyemom cpenpbl peareHT
Cna MKF/}J,M3 Ha BXxoAe rmaponaHen
Y3TI1, mkCwm/cm, pH
He bonee
AMmMunak
o1 5,5
o1 0,01 oo 1000 5,5 1093 [unsonponmunamuH,
’ AnaTunamMmuH
I1pumedyaHue—-B aHanuanpyemon BOAHOW cpefe AOSMKHbI OTCYTCTBOBAThL Belle-
cTBa, obpasyoLime Ha NOBEPXHOCTN METAsIOB HENPOBOASLLME NNEHKN N OCaOKWN.

1.2.6 Paboumne ycnosua akcnnyataumm

1.2.6.1 Temnepatypa okpyxatoLiero sBo3gyxa, °C .............. ot nnoc 5 go nntoc 50.

1.2.6.2 OTHOCUTENbHAsA BNaXXHOCTb OKPYXXaloLEero Bo3gyxa npu TemnepaType
nmoc 35 °C wn 6Gonee Hu3knx Temnepatypax 6e3 koHaeHcaumn Bnarn, %,

HE BDOJTEE ..ottt ettt e e e et e e e e e ettt e e et e e e e e e e e e e et aeeraraaa 80.
1.2.6.3 ATmocdepHoe aasnenue, kla (Mm pT. CT.) ......cceeeeeeee.... OT 84,0 00106,7
(ot 630 go 800).

1.2.7 OnekTpuyeckoe nutaHme 6rnoka npeobpasoBaTernibHOro ¢ Griokamu ycunmre-
NS OCYLECTBNAETCA OT CETU NepeMEHHOro Toka HanpshkeHnem 220 nmubo 36 B B 3aBucu-
MOCTM OT ucnosnHeHus, npu vyactote (50 + 1) 'y, ¢ gonyckaemMbIM OTKNOHEHNEM Hanpsxe-
HUA NUTaHusa oT MuHyc 15 go nntoc 10 %.

1.2.8 OnekTpuyeckoe nutaHme 6noka aBTOMATUYECKOro O03MPOBaHMS OCYLLECTB-
nsgeTcsa OT CeTU NepeMeHHoro Toka HanpsbkeHnem 220 B npu yactote (50 = 1) 'y ¢ go-
nyckaemMblM OTKIOHEHMEM HanpsikeHust nuTaHusa oT muHyc 15 go nntoc 10 % yepes uc-
TOYHWK NUTaHUA noctossiHHoro Toka MlM-1002 ¢ BbIxoAHbIM HanpskeHneMm (24 + 1) B.



1.2.9 NoTtpebnsiemasi MOLLHOCTb
1.2.9.1 MNoTpebnsaemass mowHocTb 6rioka npeobpasoBaTenibHOro0 ¢ Grokamun ycu-

NUTENSA, B A, HE DOJIEE ...eeiiee e e e et e e e e e et e e et e e e et e e e aaaaas 10.
1.2.9.2 MNoTpebnsaemasi MOLWHOCTb UCTOYHUKA nuTaHus UIM-1002 (ana yctponcTea
aBTOMATUYECKOrO A03MPOBAHUSA), B A, HE BOSEE .......ciiiiiiiiiiiiiiieciieeeecee e 95.

1.2.10 BnekTpnyeckoe ConpoTUBIIEHME U3OSIALMM CUMOBLIX Lienen nutaHus 6noka
npeobpasoBaTenbHOrO MeXay LUTbIPAMU BUIKM 1 KOpnycom Gnoka npeobpasoBaTtenbHO-
ro, MOm, He MeHee:

— npu Temnepartype okpyxatowero Bo3gyxa (20 £5) °C ... 40;
— npu Temnepartype okpyxatowwero Bo3ayxa 50 °C ..., 10;
— npu TemnepaType oOkpyxawowero Bosgyxa 35 °C wun oOTHOCUTENbHOM
BIIAKHOCTU 80 00 ettt ettt et ettt et 5.

1.2.11 OnekTpudeckas n3onaumMs CUMNOBbIX Lienen nutaHusa 6noka npeobpasosa-
TENbHOro MO OTHOLLEHUIO K €ro KOprycy BblAepXuBaeT B TedeHne 1 MUH ucnbitTatensHoe
HanpskeHue 1,5 KB cuHycongansHOro nepeMeHHoro Toka yactoton 50 'y B HOpManbHbIX
YCNOBUAX NPUMEHEHNS.

1.2.12 BneKkTpuyeckoe COrnpoTUBIIEHNE MeXAY BHELIHeW KNeMMOW 3alUMTHOro 3a-
3emrneHunst bnoka npeobpasoBaTtenbHOro 1 ero kopnycom, Om, He Bonee .................... 0,1.

1.2.13 AHanusaTop obecnevnmBaeT HACTPOWKY Ha NapameTpbl ANEKTPOAHON cuUcTe-
Mbl, KOrga napameTpbl pH-anekTpoga coOOTBETCTBYHOT NpMBEAEHHbIM B Tabnuue 1.3.

Tabnuya 1.3
KpyTnsHa BOOOPOAHOWN XapaKTepUCTUKN KoopauHaTtbl M30noTeHumManbHOM TOYKN
B ee nNuHenHon 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 N abapuTHble pa3mepbl, Macca OCHOBHbIX Y3II0B aHanM3aTtopa COOTBETCTBY-
0T 3HAYEeHUAM, NpBeAEeHHbIM B Tabnuue 1.4.

Tabnuya 1.4
WcnonHeHne HanmeHoBaHune MabapuTHble Macca,
aHanmsaTopa y3roB pasmepbl, KT,
MAPK- MM, He bonee | He bonee
1002T, 1002T/36 Bnok npeobpasoBaTtenbHbIn
LLIMTOBOrO UCMOMNHEHUS 252x146x115
(6e3 kabens) 2 60
1002T/1, 1002T/1/36 Bnok npeobpa3oBaTtenbHbIi ’
HaCTEHHOro NCMNOJTHEHUA 266x170x95
(6es kabens)
1883%11,0100202/??1’ 13 | Taponarens MM-1002T 300x650x200 | 5,00
1002T, 1002T/36, NcTounnk nutanust UM-1002
1002T/1, 1002T/1/36 | (6es kaGeneil) 160x160x100 | 1,00

1.2.15 lNokasaTenun HaaeXHoCTu:

— cpegHaa HapaboTka Ha OTka3 (3a WUCKMKYEHMEM  3fekTpodos), M,
LR Y 1T T = 40000;

— cpeaHee BpeMsi BOCCTaHOBIEHMsS paboTocnocobHOCTH, Y, He Gonee ............ 2;

— CpegHun cpok crnyxbbl aHann3aTopoB (C y4eTOM 3aMeHbl 3NeKTpoaoB), NeT,
HE MEHEE ...ttt et ettt ettt ettt et e ettt e ettt 10.
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1.2.16 CteneHb 3awWwuTbl y3noB aHanusaTtopa, obecneymBaemasi 060M0OYKOM MO
FOCT 14254-2015, cootBeTcTByeT Tabnuue 1.5.

Tabnuya 1.5
HanmeHoBaHue y3nos CreneHb sawuTe
no F'OCT 14254-2015 (kog IP)

Bnok npeobpasoBaTtenbHbIn IP65

NcTovnuk nutanma UM-1002 P32
M'moponanens M1-1002T:

—6nok ycunutena bBY-1002T; IP62

—6Bnok aBTomaTuyeckoro gosnposanuna bAL-1002T; IP32
—komnpeccop K-1002T. P41

1.3 TexHuU4YecKue xapakmepucmuKu

1.3.1 [Inana3oH U3MEpPEHUN MACCOBOW KOHLEHTpaumn (aKTMBHOCTM) WOHOB Ha-
TPMA (Ca), MKIIAMS e ot 0,01 oo 1000.
1.3.2 MNpegensl gonyckaemMon OCHOBHOM abCOMOTHOM MOrpeLIHOCTN aHanuaaTopa
npu wunsamepeHun Cna N0 MHOMKATOPY MNpu  TemnepaTtype aHanuaunpyemon cpenbl

(25,0 £ 0,2) °C n Temnepatype okpyxatowero Bodgyxa (20 = 5) °C cooTBeTCTBYIOT Tab-
nuue 1.6.

Tabnuya 1.6
[nanasoH Mpenensl gonyckaemMon OCHOBHOM
N3MepeHun, abConTHOM NOrpeLLHOCTN aHanmn3aTopa
MKF/}J,MS npu namepeHun Cy, N0 MHAUKATOPY, MKF/)J,M?’
o1 0,01 no 1000 + (0,03 + 0,12Cpa)
Cna — M3MEPEHHOE 3HAYEeHNEe MaCcCOBOW KOHLEHTpaumn (aKTMBHOCTN) MOHOB Ha-
Tpu4, MKr/am®.

1.3.3 ®dyHKUMA Npeobpas3oBaHUS U3MEPEHHOrO 3HayYeHUs1 Cya, MKF/,D,M?’, B YHUU-
LUMPOBaHHbIN 3MEKTPUYECKN BBIXOAHOW CUrHAs NOCTOSIHHOMO TOKa (garnee BbIXOL4HOW TOK)
lenix, MA, COOTBETCTBYET BbIPaXXEHUSAM:

— [ONnS BbIXOAHOro Toka B AnanasoHe oT 4 no 20 MA Ha Harpyske, He npeBblLlato-
wen 500 Om

Cho —Cha

1% =4+16- ; (1.1)
Cu

— [OnS BbIXOOQHOro Toka B AnanasoHe ot 0 4o 5 MA Ha Harpyske, He npeBblLlato-
wen 2 kOm
CNa B CvNa

0-5 __ .
I sbix - 5 COuan
Na

, (1.2)

0 . §
rae Cra | — 30€Cb 1 fanee — 3anporpaMMMPOBaHHbI AnanasoH usmepeHuii Cya

Mo TOKOBOMY BbIXOZY, MKF/AM®, onpefensieMblii kak pasHOCTb MeXAy 3HaYeHWUsIMU
«KOHEL» n «HAYAJIO» 3anporpammupoBaHHOro amanasoHa uamepeHumn Cya N0 TOKO-
BOMY BbIX0A4Y;
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Cna — 3HadeHne «HAYAIO» 3anporpaMMMpOBaHHOMO AnanasoHa M3MepeHui
Cna MO TOKOBOMY BbIXOAY, MK/AM®.

1.3.4 MNpepenbl Aonyckaemon OCHOBHOM abCoOMOTHOM MOrpeLuHoCTN aHanua3aTtopa
npu unameperHum Cpn, MO TOKOBOMY BbIXOAY Mpu TemnepaTtype aHanusvpyemomn cpefpbl
(25,0 £ 0,2) °C wun Temnepatype oOkpyxawuwero Bos3gyxa (20 + 5) °C
MKTZIM® e, +[(0,03 + 0,002 C,?fga") +0,12Cna.

1.3.5 lNpegensl gonyckaemMon A0NOSTHUTENBHOM abCOoMOTHON NOrpPELLHOCT aHanu-
3atopa npu usmepeHun Cp,, BbI3BAHHOW M3MEHEHMEM TemnepaTypbl aHanuampyemou
cpenbl B oManasoHe TemnepaTypHon komneHcaumn ot nntoc 10 go nntoc 40 °C (norpelu-
HOCTb TeMMepaTypHOM KOMMNEHCaUMN aHanmM3aTtopa), COOTBETCTBYIOT Tabnumue 1.7.

Tabnuya 1.7
[lmanasoH nsmepeHun, Mpenenel gonyckaemon A0NOSTHUTENBHOM
mkr/gm® abCconTHOM NOrpeLLIHOCTN aHannsaTopa,
MKr/am>
o1 0,01 no 1000 1 (0,06 + 0,24C\a)

1.3.6 lNpegensl gonyckaemMon A0NoSIHUTENBHOM abCoSOTHON NOrPeLLIHOCT aHanu-
3atopa npun namepeHun Cy,, BbI3BAHHOM U3MEHEHNEM TEMMNEPATYpPbl OKPYXKatoLLEro BO3-
ayxa, Ha kaxgble £ 10 °C ot HopmanbHoun (20 + 5) °C B npegenax paboyero gnanasoHa
TemnepaTtyp ot nntoc 5 go nntoc 50 °C, cooTBeTCcTBYOT Tabnuue 1.8.

Tabnuya 1.8
Mpepenel gonyckaemon 4ONONHUTENBHOM abCOMOTHON NOrPeLLHOCT!,
BbI3BaHHOW N3MEHEHMEM TEMMEPATYPbI OKPYKatoLLero Bo3ayxa, mkr/om®
no UHAMKaTopy Nno TOKOBOMY BbIX04y
+ (0,01 + 0,035Cna) +[(0,01 + 0,0025 c24") + 0,035Cnq]

1.3.7 InanasoH n3MepeHui TemnepaTtypbl aHanMsaMpyemon cpeabl aHanu3aTtopa,
R O PR o1 0 go nntoc 50.
1.3.8 lNpegenbl gonyckaeMon OCHOBHOW abConTHOM MOrpeLHoCcT aHanuvaaTtopa
npu M3MepeHnn TemnepaTypbl aHanM3MpyemMon cpenbl Npy TemnepaType OKpyKakoLero
BO3AYXA (20 £ 5) OC, OC .ttt e +0,3.
1.3.9 lNpegensl gonyckaemMon A0NOSTHUTENbHOM abCoSOTHOM NOrpPeLLHOCT aHanu-
3atopa npuv M3MEpPEeHun TemnepaTtypbl, Bbl3BAHHOW W3MEHEHMEM TemnepaTtypbl OKpy-
Xatowero Bo3gyxa, Ha kaxable = 10 °C ot HopmanbsHom (20 + 5) °C B npeagenax pabo4yero
AananasoHa Temnepatyp ot nmoc 5 4o ntoc 50 °C, °C ..o, +0,1.
1.3.10 nana3soH namepeHunin Cy, npeodbpasoBarens, mkr/am® ... o1 0,01 go 1000.
1.3.11 MNpegensl gonyckaeMon OCHOBHOM abConTHOW MOrpelHocT npeobpaso-
BaTens npu unamepeHun Cy, Npy Temnepatype aHanuampyemon cpegbl (25,0 £ 0,2) °C un
TeMmnepaType okpyxatoLiero Boaayxa (20 + 5) °C, mkr/am®................ + (0,003 + 0,025Cna).
1.3.12 lNpepenbl gonyckaemMon MnorpeLLlHoCcTM TemnepaTtypHOM KOMMeHcauuu npe-
obpasoBatens npu wusmepeHun Cn, B guanasoHe ot nmoc 10 go nnmwoc 40 °C,
MKT M s + (0,006 + 0,05Cya).
1.3.13 lNpepenbl gonyckaemon AOMOMAHUTENbHON abCoMTHOM MOrpeLlHOCTU npe-
obpasoBartens npu namepeHmm Cy,, BbI3BAHHOW M3MEHEHMEM TemnepaTypbl OKpyXKatoLe-
ro Bo3gyxa, Ha kaxgble £ 10 °C ot HopmaneHon (20 + 5) °C B npegenax paboyero guana-
30Ha TemnepaTtyp oT nntoc 5 go nntoc 50 °C, MKr/,u,M3 ..................... 1 (0,0015 + 0,025Cna).
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1.3.14 MNpegenbl gonyckaeMon OOMNOMHUTENbHON abConTHON MOrpeLHoOCcTn npe-
obpasoBatensa npu namepeHun Cpy,, BbI3BAHHOW BMUSHWEM CONPOTUBMEHUS B LENU Ha-
TpMeBOro anekTpoga un B uenn pH-anektpoaa, Ha kaxable 500 MOm B guanasoHe nsme-

HeHus conpoTuenenuns ot 0 go 1000 MOm, MKE/AM® e 1 (0,00075 + 0,0125Cna).
1.3.15 CtabunbHOCTb NoKa3aHui npeobpasoBatend npu namepeHun Cy, Npu Bpe-
MEHMU HenpepbIBHON paboThl He MeHee 24 Y He Xyxe,
MKr/om>:. cevrrnrnnnnnnennnennnn. (0,003 + 0,025C5).
1. 3 16 BpeMﬂ nporpeBa npeo6pasoBaTenﬂ " yCTaHOBJ'IeHI/IFl TENnsoBOro paBHOBE-
CUST, MUH, HE DOJTEE ...ttt e et e e e e e e e e et ettt e e e e e e e e e e ea e eaaaees 15.
1.3.17 Bpemsi ycTaHOBMNEHUS BbIXOAHbIX CUrHaANoB (nokasaHuin) npeobpasoBaTens,
Lo TSN 070 1 1= 10.

1.3.18 CocTtosiHne BbIxoga mamepeHHoro 3HaveHust Cn, 3a npegensl 3anporpam-
MMUPOBAHHOrO AuanasoHa U3MepeHun No TOKOBOMY BbIXxody NGO TemnepaTtypbl 3a npe-
Aenbl gManasoHa N3MepeHuin conpoBoXaaeTcs:

— BKoveHnem nHankatopa «NEPEMPY3KA» n 3BykoBOro curHana;

— cpabaTbiBaHNEM pene neperpysok;

— MWraHMeMm Ha aKpaHe nHaukatopa Hagnucm «Cna» 6o «°Cy.

1.3.19 CocTosiHMe Bbixoaa U3MEPEHHOrO 3Ha4YeHNA Cya 3a HUKHIOK UM BEPXHIOKD
yCTaBKy COMpPOBOXOaeTCs:

— MNOSIBNEHMEM Ha 3KpaHe OJHOro U3 CUMBOJIOB « E » Mbo « E »;
— cpabaTbiBaHNEM pere yCTaBOoK.
1.3.20 AHanusaTop ocyLiecTBnaeT obMeH nHdopmaumen no nHtepdency RS-485.

1.4 Cocmae u3denus

CoctaB aHanusaTopa npuseneH B Tabnuue 1.9.

Tabnuya 1.9
UcnonHeHne

MAPK-
(e}
HaumeHoBaHue ©o | ®
= @ =
| = | = | =
AN AN AN AN
o o o o
o o o o
h h h h
Bnok npeobpasoBaTenbHbIN (LUMTOBOE UCNOSTHEHNE) ° o ° o
Bnok npeobpasoBaTenbHbIN (HACTEHHOE UCMNONHEHNE) o ° o °
'moponanens M1-1002T ° ° ° °
NcTouHuk nutaHua NM-1002 ° ° ° °
Kabenb coegmHutenbHbin K1002.5 ° ° ° °
KomnnektT MoHTaXxHbIxX Yacten BP37.03.000 ° ° ° °
KomnnekT MoHTaxHbIxX Yacten BP49.06.000 ° o ° o

YcrnoBHble 0003Ha4YeHna:
e — BXOJUT B COCTaB;
O — He BXOQuUT B COCTaB.
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1.5 Yempotiicmeo u npuHyun pabomsbi

1.5.1 O6wme ceegeHunsa ob aHanmnsaTope

BHewHun Bug aHanusatopa wucnonHeHns MAPK-1002T/1 — Ha pucyHke 1.1.

AHanunsatop npeacrtaBnsetr cobon AByXKaHamnbHbIA CTaUMOHAPHbLIA U3MEpPUTENb-
HbI NPUBOP, COCTOSALLMI U3 CrIeAYHOLLMX OCHOBHbIX YacTen:

— 0Gnoka npeobpasoBaTenbHOr0 HACTEHHOMO UM LLMTOBOIO UCMONHEHNS;

— rmgponadenu M1-1002T,;

— WUCTOYHMKa nuTanua UM-1002.

K 6noky npeobpasoBaTenibHOMYy C NMOMOLLbIO pa3beMHbIX Kabenen noacoeanHaeT-
ca rmgponanens M-1002T.

MmpponaHenb MoXeT ObITb yaaneHa oT 6noka npeobpasoBaTenbHOro Ha paccTos-
HMe 0o 5 m ¢ nomowblo kabensa coeaunHutenoHoro K1002.5 nnbéo go 100 m ¢ nomMmoLLbo
kabens coeanHuTensHoro K1002.L.

K 6noky aBToMaTM4eCcKoro 03MpoBaHusl, YCTaHOBNEHHOMY Ha LUUTE rmaponaHenu,
nogcoeauHsaeTcsa NCTodHUK nutaHusa UIM-1002 ¢ BbiIxogHbIM HanpskeHeMm (24 + 1) B.

NcTounuk nutanms UM-1002 moxeT ObITb yaaneH oT ruaponaHenin Ha pacctosiHue
no 5 m.

M3mepeHHble 3HadYeHnsa Cy, M TeMnepaTypbl BbIBOAATCA HA 3KpaH rpadmyeckoro
KK nHgukatopa (B ganbHenwem nHavkatop). [Npy 3ToM BO3MOXHbI peXnMbl MHAUKALUK
3Ha4YeHU, U3MEPEHHbLIX B MEPBOM, BTOPOM KaHanax uin OOHOBPEMEHHOW WHOMKALMMU
3Ha4YeHur B NepBOM 1 BTOPOM KaHanax.

Mo kaxxgomMy KaHany u3MepeHuin B aHanmsaTope MMeeTCs BbIXOOQHOM TOK B Auana-
30Hax ot 0 go 5 MA, oT 4 go 20 MA, a Takke gononHutenbHo oT 0 Ao 20 MA. HmxHaANA
(0 6o 4 MA) n BepxHaa (5 nnbo 20 MA) rpaHMLbl AMana3oHa BbIXOQHOMO TOKa COOTBET-
CTBYIOT 3HAYEHMsIM Havana un KoHua 3anporpaMMMpPOBaHHONO nogguanasoHa namepeHui
Cna (N0 BbIXOZIHOMY TOKY).

1.5.2 MNpuHumn paboTbl aHanu3aTopa

B ocHoBy paboTbl aHanusaTtopa NofioXeH NOTEHUMOMETPUYECKUIA MeTon n3Mmepe-
HUS aKTUBHOCTU MOHOB HaTpus (Cna) KOHTPONMPYEMOro pacTeopa.

OnekTpogHasi cMctema npu NOrpy>KeHUM B KOHTPONMPYyEMbIN pacTBOp pa3BuMBaeT
OMC, nuHenHoO 3aBucsLLyto OT 3Ha4eHus pNa.

Curnan (3[C) c aneKkTpogHOM CUCTEMbI U CUrHaAN C gaTyvka TemnepaTtypbl noga-
IOTCS Ha M3MepPUTENbHbIN NpeobpasoBaTenb, COCTOAWMM M3 Brnoka ycunutens n 6rnoka
npeobpasoBaTenbHoro. B 6rnoke ycunutenst curHanbl yCUnuBaroTcsa U npeobpasyoTcst B
undpoByto hopmy 1 Yepes kabenb NocTynatoT Ha Bxoa 6rioka npeobpasoBaTenibHOro.

M3mepeHHoe 3HayeHne OC anekTpogHOM CUCTEMbI B aHanmsaTope nepecyuTbl-
BaeTCa B 3Ha4YeHne Cy, C y4EeTOM TEMMepaTypbl KOHTPONMPYEMOro pacTeopa, T.€. BbINosi-
HAEeTCA aBTOMaTtmyeckas TEePMOKOMMeEHcauusl, Kotopas KomneHcupyeT mameHeHne JLC
31EKTPOAHON CUCTEMBI.
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1.5.3 CocTaBHble YacTu aHanuaaTtopa

1.5.3.1 brok npeobpa3soBaTesbHbIif

Bnok npeobpasoBaTenbHbI NPOM3BOANT Npeobpa3oBaHNe CUrHANOB OT SNEeKTPoa-
HOW CUCTEMbI, MHOMKALMIO pe3ynbTaToB M3MEPEHMI Ha 3KpaHe MHAMKaTopa, npeobpaso-
BaHWe pe3ynbTaToB U3MEPEHUN B BbIXOLHOMW TOK, YNpaBfieHNE «CyXMMWU» KOHTaKTaMu pe-
ne n odbmeH nHgopmauuen no nHtepency RS-485.

Bnok npeobpasoBaTenbHbIi OCYLLECTBNAET OTOOpakeHue pes3ynbTaTtoB U3Mepe-
HWIM C paspeLuatoLLen cnocobHOCTbIO B COOTBETCTBUM € Tabnmuen 1.10.

MutaHme Gnoka npeobpas3oBaTeflbHOr0 OCYLLECTBNAETCA OT CeTU MepeMEHHOro
Toka 220 B, 50 'y nn6o 36 B, 50 Ny (B 3aBMCUMOCTUN OT UCMOSNTHEHMS).

Tabnuya 1.10

NHomumnpyemblin EaovHnua [nana3soH Paspeluatoas
napameTp Nn3MepeHni MHAMKaUMn CNocobHOCTb

VKT M o1 0,0 o 99,9 0,1
ot 100 go 999 1

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

C mr/gm® o1 10,0 0o 99,9 0,1
Na ot 100 g0 999 1

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

r/om® oT 10,0 8o 99,9 0,1
ot 100 go 999 1

pNa - oT - 9,99 0o 9,99 0,01
oacC MB ot — 1000 go 1000 1

Temnepatypa °C ot 0,0 00 99,9 0,1

BHewHun Bung 6noka npeobpasoBaTesibHOro (Ha npuMmepe LWUTOBOro UCMOMHEHNS)
nokasaH Ha pucyHkax 1.2 n 1.3.

Ha nepegHei naHenn 6rnoka npeobpasoBaTefibHOro pacnosioXKeHbi:

— 9KpaH uHAuKaTtopa, npefHasHa4yeHHbI ANns UHOMKAUMN U3MEPEHHbIX 3HAYEHUI
Cna, PNa, 3C n Temnepatypbl, pexxmMmoB paboTbl aHanuM3aTopa, a Takke ans paboTbl €
SKpaHHbIMU MEHIO;

— KHOMKa « :6: » ONS OTKMOYEHNS N BKINIOYEHNS NOACBETKM 3KpaHa MHAMKATOPA;

— KHOrKMU «ﬁ», «b» A5 NnepeaBmXeHns rno CTpokamMm MEHIO B peXnMe KOHTPONs 1
N3MEeHeHNsa NnapameTpoB 1 ON9 U3MEHEHUS NapaMeTPOB HACTPOWKN;

- kHonka «KAHAJl» onsa nameHeHns pexuma uHaukauumn (ogHoOro kaHana nmbo
obounx KaHanoB), a TaKke Ans HeKoTopbIx onepaunn B pexmve MEHIO;

— KHOMKa « » ONAa BXoda B MEHH0 (BKJ'IPO‘-IGHI/IFI pexnma KOHTpPONA U UAMeHe-

BBO[
HUSA NapameTpoB) U NOATBEPXKAEHUS BblIOPaHHbIX NPU NPOrpaMmMmMpOBaHNN BEMNYMH U pe-
XnmMoB paboThbl;

- nepekntoyatens « CETb» ans BKMOYEHUS M BLIKITIOYEHUS NnTaHMsa Bnoka npe-
obpasoBaTenbHOro;

- cBeToBoun nuamkatop « CETby, 3eneHoro useta, aAns MHAMKaUUM BKAOYEHUS Nn-
TaHna 6noka npeobpa3oBaTenbHOrO;
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- cBetoBon mHaukatop «MEPEMPY3KA», kpacHoro ugeta, Ans MHOUKaAUUK CO-
CTOSHUA Neperpyskn 3anporpaMmmMmMpoBaHHbIX AMana3oHOB M3MEPEHUIN UMK BbIXxo4a uame-
PEeHHOro 3Ha4YeHus TemnepaTypbl 3a Npeaens! gManasoHa.

Ha 3agHen naHenu 6noka npeobpasoBaTenbHOrO LMTOBOrO UCMOSTHEHUS B COOT-
BETCTBUM C pucyHkoM 1.3 (Ha npumepe aHanusatopa ucnonHeHus MAPK-1002) n Ha
HWKHen naHenn 6rnoka npeobpaszoBaTeNlbHOr0 HACTEHHOIO NUCMOTHEHNS B COOTBETCTBUM C
pucyHkom 1.4 (Ha npumepe aHanusatopa ucrnonHeHns MAPK-1002/1) pacnonoxeHsbl:

- naBa pasbema «JATHUK Ax» n «AATHUK B» ona nogknioyeHna rmgponaHenen K
6noKy npeobpasoBaTenbHOMY Yepes kabenb CoOeANHUTENbHbIN;

- pasbem «TOKOBbIN BbIXO, CUTHANU3ALUA, RS-485» ans noaknoyveHus
aHanusaTopa K BHELUHeEMY YCTPOWNCTBY;

- KnemMmMma « » On4a noakni4YeHmsa 3allUTHOro 3a3eMJieEHUA K 6n0|<y rlpeo6pa—

30BaTENbHOMY;
— repmeTun4HbIN KabernbHbIM BBOA ceTeBoro kabensa «~220 B 50 'y 10 B-A» nu-

60 «~36 B 50 'y 10 B-A» (B 3aBMCMMOCTW OT UCMONHEHUS aHann3aTopa).

1.5.3.2 Twpponaxesb

BHewHun Bug rugponanenu M-1002T nokasaH — Ha pucyHke 1.5.
M'mopaBnuyeckasa cxema rugponaHenu M-1002T npwn npoBeaeHUN N3mMepeHui no-
KasaHa Ha pucyHke 1.6.
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Komnpeccop
K-1002T

Bnok aBTomMaTnyeckoro
[03MpoBaHuUs
BA-1002T

JaTtumk
TemnepaTypbl

pH-anekTpoa

HaTpueBbin
anekTpoa

Ayenka npoToyHas

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

[laTynk NpoBOAMMOCTM
[r-1002

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

KpoHLwTenH
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EmkocTb
KOHTPOJSIbHOrO pacTteopa
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PucyHok 1.5 - T'udponaHesns T1-1002T
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YcnoBHble 0603Ha4YeHu s :

A1 — auyerka npoToyHas; A2 — cmecuTenbHaa a4einka;

A3 — nameputenbHasa s4enka;

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

4 — cocyq Ansa noalwienayvBaiolLlero peareHTa (aMMmuaka, gumsonponunamMmumHa num-
60 anatunamuHa);

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

7 — patyuk nposoammocTtn [11-1002; 8 — HaTpMeEBbIN 3NEKTPOA;

9 — pH-anekTpog; 10 — nHankaTop pacxona.

PucyHok 1.6

AHanuampyemas cpega (BoaHbIi pactBop) oT NpobooTOOpHMKA NOCTynaeT B S4en-
Ky MPOTOYHYH, COCTOSILLYIO U3:
a) ctabunusaTtopa NoToka, NpegHa3Ha4YeHHoro Ans:
- cTabvnusaumm noToka M yganeHus n3bbITOMHOrO KONMMYecTBa aHanuaupye-
Mon cpeabl (BOAHOrO pacTeopa);
— MEeXaHN4YeCKon OYUCTKM aHann3npyemMmoro pacteopa;
6) cmecuTenbHON A4enKkn, NpeagHasHavYeHHoON Ans:
— HacbILeHNsa aHanuanpyemMmon cpeabl (BOOHOrO pactBopa) napamu noguiena-
YMBAIOLLLETO peareHTa;
- pasMelleHus gaTymka Temnepartypsbl;
B) U3MEpPUTENbHON A4EnKN, NpeaHasHa4YeHHon ans:
- pasMeLlleHns HaTpMeBoro anekTpona u pH-anekTpoaa;
- MpoBeaeHnsa N3MepeHun;
- WHOMKauuKW pacxoga aHanmsaMpyemon cpenpbl (BO4HOro pacTtBopa) B M3Mepu-
TenbHON A4enke.
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[Mapbl noaLwenaynBaroLero peareHTa nogatTCca B CMECUTESbHYIO SYenky Ang no-
BblleHNsa pH aHanuM3mpyemoro pacTteopa.

PerynupoBaHue ypoBHA [03MpOBaHWUA noflienadvvMBaloliero peareHta npousBo-
ANTCSA C NOMOLLbIO YCTPOMCTBA aBTOMATUYECKOro JO3MPOBAHUS, COCTOALLEIO U3:

— komnpeccopa K-1002T;

— 6noka aBTomaTu4deckoro gosmposanHnsa bA-1002T;

— partymka nposogumocTtu [41-1002.

BHewHun Bug 6noka ycunutensa nokasaH Ha pucyHke 1.7.

BHewHun Bug 6noka aBTomaTM4ecKoro fo3mpoBaHna (B ganbHenwem — BAL) no-
KasaH Ha pucyHke 1.8.

Ha nepegHein naHenn BALl B cooTBETCTBUM C pUCYHKOM 1.8a pacnonoxeHsbl:

— 9KpaH nHaukaTopa,;

— KHOMKW ynpaBneHus;

— CBETOBble NHANKATOPbI;

— kntou-BblkntovaTens «BJIOKUPOBKA» ansi orpaHUYeHns HeCaHKLMOHMPOBAH-
HOM MaHUNyNAUUKM KHOMKaMK yrpasneHus Ha nuueson naHenn bAL.

Ha HwxHen noBepxHocTn BA[Ll B cooTBeTCTBMM C pUCYHKOM 1.86 pacnonioxeHbl
pasbeMbl 4NA NOAKMIOYEHNS:

— komnpeccopa K-1002T;

— Bnoka ycunutens;

— pgaTduka nposogumoctn [1-1002;

— WCTOYHMKa nutanus UM-1002.

BALl npon3BoanT MHAMKALMIO 3HAYEHUS] YCTaBKM PErynnpoBaHus B YCIOBHbIX eaun-
HuUaXx.
HasHauyeHune kHonok BA[] cootBeTcTBYET Tabnuue 1.11.

Tabnuya 1.11

N3o06paxxeHune Bpemsa
Has3HauyeHune kHormkun
KHOMKM yaepxaHus, ¢

N3meHeHre 3HavyeHns ycTaBku
B pexunme «YCTABKA x»

MepekntoveHne pexnma paboThbi:
PEXUM «PABOTA», «OCTAHOBKA» Bornee 0,5
nmbo «YCTABKA x»

Bkntouenune nnbo
oTkntoveHue bA[
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Pasbem nutaHua un
nepegayn AaHHbIX

Kabenb Pasbem
MDN-4M

Pasbem OMNopHOro
ANeKTpoaa

Pasbem Pasbem Mposoa
HaTpMeBoro pH-anekTpoaa 3asemrneHus
anekTpoaa

Jatunk
Temneparypbl

PucyHok 1.7 — briok ycunumerns
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OkpaH |
nHOnKaTopa

BbIKItoYaTeNb KHonku
ynpaBneHus

a — lNepedHss naHerb

/

Pasbem ,
(BI/IJ'IKa PCIM1 OTB) Pa3zbem \
ANA NOAKNOYeHNs  (poseTka MDN-4F) PasbeMm
KOMIpeccopa Ong noakntoyeHus (pOSGTKa MDN-GF) Pasbem

(sunka PCIr4TB)

e e 9 s
A poBoA 1M-1002

Arn-1002

6noka ycunutens

6 — Bud cHusy
PucyHok 1.8 - briok asmomamuyeckoeo 0o3uposaHusi BAL]
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HasHauyeHwne cBeToBbIX UHANKaTOpoB BAL] cooTBeTCcTBYET Tabnuue 1.14.
Tabnuya 1.12

CBeToBOW MHOMKATOP HasHaueHue LiBet
«PABOTA» Nuankaumsa pexnma «PABOTA»
«OCTAHOBKA» Nugnkaumsa pexnma « OCTAHOBKA»
«YCTABKA x» Nugmkaums pexuma «YCTABKA x» 3 .
eneHbIn
NHuaunkauum paboTtbl HarpeBaTtens,
«HAIPEB» yCTaHOBIIEHHOrO B cocyae C

noAuienaymBaoLLMM peareHToM

Nhamkauus HEOONYCTUMOIo CHUXEeHUA

«MCTOLUEHWE KOHLIeHTpauumu nofLienaynsaroLLero
PEAFEHTA»
peareHTa
NHoukaumnsa HapyLeHna HopmarnbHON KpacHbin
«HAPYLWWEHUE paboTbl YCTPOMCTBA aBTOMATUYECKOro
PErYnmPOBAHUA» [031MpoBaHus NapoB NoALlenaymBarowero
peareHTa

1.5.3.3 UcTouHuMK nutaHua MM-1002

Cxema COEeNHEHUN UCTOYHUKA nuTaHus nM-1002 npueegeHa Ha
pucyHke 1.9.

PoseTka PC4TB Posetka PC4TB

CeTeBoe nuTaHue Lienb |GWG| +U 5
~220B, 50y Kont. |31 4]|2] 1 o o
] ) 4 3
~ o o
" KpacH. [CuH. [“Ken.-sen. CwuH. ~~Kopwnu.
\ \ | — (B1A co CTOPOHBI
KoHT. | 1 2 3 4 5 6 7 Nankn KOHTaKTOB)
Uenb | L N | GWG -U +U

McTtouHuk nutaHua NM-1002

PucyHok 1.9 — Cxema coeduHeHuUl ucmoyHuka numaxusi UM-1002
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BHewHunn Bug nctodHunka nutanmna UIM-1002 nokasaH Ha pucyHke 1.10.

Kabenb ceTeBon
L=15m

lMpoBoa
COENHUTENbHbIN
L=5wm

Pasbem
(poseTtka PC4TB)
ans noakntodenna Kk bA

PucyHok 1.10 — BHewHul eud ucmoy4Huka numaHus UlM-1002

Kabenb ceTeBou:

e 11T a Pz = 101=Y 1< TR 1,5;
— KOJIMYECTBO XU N HOMUHANbHOE CeYveHne, MM e, 3x0,75;
— MPEAEIBHBIN TOK, A .ot et e et e e e e e e e 10;
— HOMMHanNbHOE HanpPsPKEHNEe NEPEMEHHONO TOKa, B ... 220.
[MpoBoa coeauHUTESbHbIN:

e 111 e Pz L= [o1=Y 18 TR Y T 5;
— KOJSINYECTBO XU N HOMUHAaNbHOE CeYveHne, MM e 2x0,75.

1.6 Mapkupoeka

1.6.1 MapkupoBka COCTaBHbIX yacTteu aHanusartopa COOTBETCTBYET
FOCT 26828-86.
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1.6.2 bnok npeobpasoBaTenbHbIN

1.6.2.1 Ha nepeaHen naHenu 6noka npeobpa3oBaTenbHOro HAHECEHO:

— HavMeHOBaHue aHanmsaTopa 1 TOBapHbIN 3HaK;

— HaMMeHOBaHWEe CTPaHbI-U3roToBUTENS.

1.6.2.2 Ha 3agHen naHenn 6noka npeobpasoBaTenbHOIo WUTOBOIO UCMOMHEHNS U
Ha HWXHEN NoBepxHOCTN Brnoka npeobpas3oBaTefibHOrO HAaCTEHHOIO UCMOMHEHUS yKpen-
neHa Tabnuyka, Ha KOTOPOW HaAHECEHDI:

— TOBApPHbLIN 3HAK N HAMMEHOBaHWE NPeanpPUATUA-U3rOTOBUTENS;

— eOVHbIV 3HaK obpalleHns NPoaAYKLUMN Ha pbiHKe rocyaapcTB-yneHoB TC;

— 3HaK yTBepXaeHus Tuna;

— HauMMeHoBaHWe 1 ycrioBHoe 0603HavYeHne aHanM3aTopa;

— 3aBO[CKOW HOMEepP aHanuaaTtopa v rof BblMycka;

— perncrtpaumoHHbIn HoMep B TocygapCTBEHHOM peecTpe CpencTB N3MEPEHUM;

— WHTepBan mexay nosepkamu;

— HOMMHAasIbHOE 3Ha4YeHne HanpPsKeHUs ANEKTPUYECKOro NUTaHNS;

— yCrnoBHoe 00O0O3Ha4yeHMe poaa IEKTPMYECKOro TOKa WM HOMMHanbHasi YactoTta

nepeMeHHOro TOoKa;

— CUMBOS « @ », 0003HaYaLLMIA KNeMMY 3aLUUTHOIO 3a3eMIEHUS.

1.6.2.3 Ha 6okoBoM noBepxHOCTWN Groka npeobpasoBaTenbHOro LWMTOBOrO UCMON-
HEHUS1 N Ha HWXKHEN NoBEPXHOCTN Bnoka npeobpasoBaTeribHOr0 HACTEHHOIO UCMOSTHEHWS
yKpenneHa rapaHTuiHas nnomoba.

1.6.3 'mgponaHenb

1.6.3.1 Ha wuTe rugponaHenu ykpenneHa tabnuyka, Ha KOTOPOW HAHECEHDI:
— TOBapHbIN 3HAK U HAMMEHOBaHWE NPeanpUSATUS-U3roToBUTENS;

— HaMmeHoBaHWe 1 yCrioBHOe 0603HaYeHne rmgponaHenu;

— 3aBOACKOW HOMep rmaponaHenu n rof Bbinycka;

— CUMBOIIbI « @ », 0603HavarLWmMe 3aXUM N BUHT 3aLLNTHOIO 3a3eMIeHUs.

1.6.3.2 Ha nepegHen naHenu 6rioka aBToMaTnyeckoro Ao3nposaHus (danee bA[)
HaHeCeHb!:

— TOBapHbIN 3HAK U HAMMEHOBaHWE NPeanpPUSATUS-U3roTOBUTENS;

— HammeHoBaHue BA[;

— MapKMpoBKa, yKasbiBatoLlasa PyHKLUNOHANbHOE Ha3Ha4YeHNe pa3beMOB.

1.6.3.3 Ha kopnyce BA[l ykpenneHa Tabnuuyka, Ha KOTOPON HAHECEHbI:

— ycnoBHoe o6o3Ha4veHne BAL;

— 3aBopckon Homep BAL v rog Bbinycka.

1.6.3.4 Ha nepeaHen naHenu 6noka ycunutens HaHeceHb!:

— TOBapHbIN 3HAK U HAMMEeHOBaHWe NPeanpUATUS-U3roToBUTENS;

— HauMeHoBaHue n ycrioBHoe 0603HaveHne 6roka yeunuTens;

— MapKMpOBKa, yKasbiBaoLlasa PyHKUNOHaNbHOe Ha3Ha4YeHe pa3sbeMOoB.

1.6.3.5 Ha HmxHen noBepxHOCTM Brioka ycunuTenst HAaHeCEH CUMBOJST « », 000-
3Ha4aloLLMI BUHT 3aLLUMTHOIO 3a3eMMeHMS.
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1.6.3.6 Ha kopnyce uctoyHuka nutanma UIM-1002 ykpenneHa tabnuyka, Ha KOTO-
POV HaHECEHDI:
TOBapHbIM 3HAK U HaMeHOoBaHWe NpPeanpUATUS-U3roToBUTENS;
HanMeHoBaHWe 1 YCrioBHOE 0603Ha4YeHMe NCTOYHNKA MUTaHUS;
3aBO/ICKON HOMEpP MUCTOYHUKA NUTAHUSA U rof BbINyCKa;

— HOMWHasnbHble 3HAaYeHWA NepeMeHHOro (BXOASLWEero) U NOCTOSAHHOMO (BbIXOAS-

LLIero) HanpsHKeHus.

1.6.3.7 Ha kopnyce gatyvka npoBoANMOCTU HAHECEHbI:

— ycrnoBHoe 0603Ha4YeHne gaTtymka NpoOBOAMMOCTH;

— 3aBOACKOW HOMep AaT4yvKa NMpOBOANUMOCTU U rof Bbinycka.

1.6.3.8 Ha kabene gaTtymka Temnepatypbl ykpensneHa Tabnuyka, Ha KOTOpOn HaHe-
CeHbl 3aBOJCKOWN HOMEpP W rof Bbinycka.

1.6.3.9 Ha s4erike npoTOYHON yKpenneHbl Tabnnykun, Ha KOTOPbIX HAHECEHDI:

— MapKMpOBKa, yKka3sbiBatoLlas PyHKLNOHaNbHOe Ha3HavyeH e LWTyLepos;

— MecCTa YCTaHOBKM 3NeKTpoaoB.

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

— TOBapHbIN 3HAK U HAUMEHOBaHWe NpeanpPUATUS-U3roTOBUTENS;

— HanMmeHoBaHue 1 ycrioBHoe 0603HaYeHne Komnpeccopa;

— 3aBOJCKOM HOMEpP KoMMpeccopa W rof Bbinycka.

1.6.3.11 NapaHTMiHaga nnomba HaHeceHa Ha:

— komnpeccop K-1002T;

— BAO-1002T;

— Bnok ycunutens.

1.6.4 TpaHcnopTHas MapKMpoBKa

1.6.4.1 Ha TpaHcnopTHoM Tape (KopoOke) HakneeHa 3TUKETKa, coaepkaliasi Ha-
nMeHoBaHne n obo3HavyeHne aHanmsaTopa, AaTy YNakoOBKW, TOBapHbIA 3HAK, TenedoHbl,
agpec U HaMMeHoBaHWe NPeanpUATUA-U3roTOBUTENS.

1.6.4.2 Ha TpaHcnopTHou Tape (KOpobke) HaHeceHbl MaHUNYyNAUUOHHbIE 3HAKM:
«Xpynkoe. OcTopoxHoy», «bepeyub OT Bnarny, «Bepx» n «[lpegensl TemnepaTypbi» MO
FOCT 14192-96.

1.7 Ynakoeka

1.7.1 YnakoBka obecneuymBaeT COXpaHAEeMOCTb aHanusatopa npu TPaHCNopTUPO-
BaHUN N XpaHEHUN.

1.7.2 MNo 3awmTe aHanusaTopa oT KnMMaTU4eCckux hakTopoB BHELLHEN cpeabl yna-
koBka umeet kateroputo KY-1 no FOCT 23170-78.

1.7.3 YnakoBka cooTtBeTcTByeT TpebosaHuam [OCT 9.014-78 pgna rpynnbl
n3genun lll:

— BapuaHT BPeMEHHOM NPOTUBOKOPPO3NOHHOW 3awmnTbl B3-0;

— BapuaHT BHYTPEHHeN ynakoskun BY-4.
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1.7.4 B otAesnbHblEe NOSIMITUIEHOBLIE NaKeTbl YKNaablBalOTCA:

— 6nok npeobpasoBaTenbHbIN;

— rmgpornaHens;

— WCTOYHUK nuTaHusa UM-1002;

— KOMMMMEKTbI 3arnacHbIX YacTen;

— KOMMMEKTbl MOHTaXHbIX YacTen;

— KOMMMEKTbl MHCTPYMEHTA U NPUHaANEXHOCTEN;

— PYKOBOZCTBO MO 3Kcnyartaumm, nacnopT U ynakoBoYyHasd BE4OMOCTb.

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

1.7.6 CocTaBHble 4YacTK aHanuM3aTopa yKnagbiBaloTCA B KAPTOHHYK KOPOOKYy C no-
cnefylowen ee 3aKNenkom MONMMMEPHON FUMKOW TNEHTOW. ONeKkTpodbl YroXeHbl B
OTAenNbHblE KAPTOHHbIE KOPOOKM.

1.7.7 CBobogHoe npoCTpaHCTBO B KOpobOKe 3anofHseTcss amopTu3auMOHHbIM
mMartepuarnom.

1.7.8 Cpok coxpaHseMOCTM [0 MepeynakoBblBaHUA paBeH CPOKYy CryXObl
aHanusaTtopa.

1.7.9 lNepeynakoBbiBaHWe aHanmM3aTopa NpPoOBOAUTLCS B Criydae obHapyxeHus ae-
JPeKTOB YyMNakoBKM MNPW OCMOTpax B MnpoLecce XpaHeHWd UM no WUCTeYeHUUM Cpoka
COXpaHAeMOCTN [0 nepeynakoBbIBaAHUS.

1.7.10 Mo cornacoBaHWiO C 3aka3yMKOM [OMyckaeTcs MPUMEHATb Apyrve Buabl
KOHCepBaLun 1N YNaKOBKW.

1.8 Cpedcmea usmepeHull, UHCMpPYMeHM U rnpuHadsIexxHocmu

[na akcnnyatauuyM aHanuMsaTopa AOMONHUTENbHO TpebytoTcs cpeacTBa usMepe-
HUIA, MHCTPYMEHT M NPUHAONEXHOCTU, NPeAcTaBrneHHble B Tabnuue 1.13, He Bxoasiume B
KOMMMEKT NOCTaBKWN aHanm3aTopa.
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HanmeHoBaHune TexHuyeckune Konu- HasHaueHue
cpeacTea XapaKTEPUCTUKM 4YecTBoO,
LUT.
TepmomeTp [nanasoH namepeHun [MpurotoBneHue
nabopaTopHbIi oT MuHyc 50 go nntoc 300 °C. 1 KOHTPOJbHbIX
3MeKTPOoHHbIN JIT-300 MorpeLHoCTb n3mepeHni pacTBOpOB
+ 0,05 °C.
Becbl nabopaTtopHbie [vana3soH B3BeLLMBaHNA
3MEeKTPOHHbIE B1502 ot 0,5 800 1500 . 1
MorpeLuHOCTb B3BELLMBAHMS
He 6onee + 30 mMr
TepmocTtaTt [lnanasoH perynmpoBaHusi
XWOKOCTHbIN TemnepaTtypbl OT nntoc 10
TXK-TC-01/26 po nntoc 100 °C. 1
MorpelwHoCTb NoaaepXaHns
TemnepaTtypbl He 6onee + 0,1 °C.
MepHas kon6a FOCT 1770-74 1000 cm® MpurotoBneHve
3
2-1000-2 KOHTPOSbHbIX
MepHas kon6a FOCT 1770-74 1000 cm®, class B 1 pacTBOPOB
nnacrtmaccoBas
MNunetka 2-1-2-1 FOCT 29227-91 1 e, 1
norpeLuHocTsb + 0,01 cm®
Munetka 2-1-2-5 FOCT 29227-91 5 cm®,
3 1
norpewHocTb + 0,05 cm
MuneTtka 2-2-50 FOCT 29169-91 50 cm®, 1
norpeLHocTb + 0,1 cm®
CrangapT-TuTpbl FOCT 8.135-2004, "pagyvpoBka

AN NpUroTOBNEHUsN
obpasyoBbIx
ByhepHbIX pacTBOpPOB
2-ro paspsaga

Ha o6bem 1000 cm®

pH 1,65; 9,18.

pH-anekTpoaa

HaTpui xnopucTsin

FOCT 4233-77, x.u.

AMMMak BOOHbIN

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

[dumnsonponunammH (8.03646.2500), MERCK -
AN CMHTe3a
OuatunamuH CAS No: 109-89-7 -

Boga ounweHHas

OCT 34-70-953.2-88

"pagyvpoBka
aHanusaTopa
MO KOHLEeHTpauuu
MOHOB HaTpus,
npuroToBneHne
KOHTPOJSIbHbIX
pacTBOpPOB

I1pumed4aHue - [lonyckaeTca nNnpuMeHeHWe OpYyrux CpeacTB U3MepeHUH,

MMELNX aHalrormM4Hble Uin ny4diline XxapakrepucTtukun.
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2 NCMNOJNb30OBAHUE MO HA3HAYEHUIO

2.1 3kcnnyamayuoHHble 02paHUYeHUsl

2.1.1 CobntogaTb paboune ycnoBust akcnnyataumm n TpeboBaHus K aHanuaupye-
MOW cpefe.

2.1.2 O6GeperaTb OT yaapoB 6nok npeobpasoBaTenbHbIN, 3NEKTPOAbl U rmgpona-
Henu, Tak Kak B MX KOHCTPYKLMM MCNOSIb30BaHbl XpYNK1e matepuansbl.

2.1.3 N3beratb Haxatmsa kHonok Gnoka npeobpasoBatenbHoro u BAL ocTpbiMun
npegMmeTamu.

2.1.4 He ponyckaTb nsmepeHne Cya, pNa 1 TemnepaTypbl B pacTBopax, coaepxa-
LWMX PTOPUCTOBOAOPOLHYIO KUCIIOTY UK €e CONMv M BELLecTBa, obpasyolmne ocagkm 1
NMEHKN Ha NOBEPXHOCTWU 3MEKTPOAO0B, a TakkKe 3KChnyaTaums U XpaHeHue 3NeKTpoaos,
He3anoSTHEHHbIX 3M1EKTPOSIUTOM.

BHUMAHUE: HE OOMNYCKATb XPAHEHUWE HATPUEBbLIX J3JIEKTPOOOB B
«CYXOM» BUOE, TaKk Kak 3aneKkTpoAbl NMONMHOCTbLIO TEPAIOT CBOU XapaKTepUCTUKMU
npu ux BbiCyluMBaHUM!

2.1.5Mpu TpaHcnopTUpOBaHUN 4YyBCTBUTESNbHAA 4YacTb HaTPUEBbLIX 3NEKTPOOOB
A0SDKHA BbITh 3aKpbiTa KOMMaykoM C pacTBOPOM HaTpus TeTpabopata (bypbl) 5 %.

2.2 Yka3zaHue mep 6e3onacHocmu

2.2.1 bnok npeobpasoBaTenbHbIN A0MKEH BbITb YCTAHOBMEH B MeCTe, He 3aTpya-
HAOLLEM OTKMOYEHUE ero OT CeTU NUTaHKUS.

2.2.2 K paboTte ¢ aHann3aTopom gonyckaeTcsl nepcoHarn, U3y4ymBLUINMN pyKOBOACTBO
no aKcnsyatauum n gencreyowme mepbl 6e3onacHoCT npu paboTte ¢ XMMUYECKUMN pac-
TBOpPaMu, a Takke MMeLmnn gonyck k paborte ¢ anektpoyctaHoBkamu o 1000 B.

BHUMAHUE: 3AMPELLUAETCA pabota ¢ aHanuM3aTtopoM MpPU CHATbIX Kpbil-
Kax Kopnyca 6noka npeobpasoBaTtenbHOro U uctoyHuka nutaHua UMN-1002, a rakke
npu oTCYTCTBMM 3a3eMrieHus Groka npeobpa3soBaTesnibHOro U rugponaHenu!

2.2.3 DneKkTpuyeckune Lenu, OCyLLEeCTBIIAIOWNE BHELLIHWE NOAKMIOYEHME K pa3bemy
«TOKOBbIU BbIXO[, CUTHATNIU3ALUA, RS-485», [OMKHbI ObITh BbINOMHEHbI 9KPaHU-
poBaHHbIM kabenem nnbo NpoBogamMu, pacnosiIoKEHHbIMU B NPOBOASALLNX KabenbHbIX Xe-
nobax nnu B kabeneroHax.

2.2.4 lNMpwn paboTe rmaponaHenn UCNonb3yeTcs OAUH U3 NnojlenadnBarolmx pea-
FeHTOB — OUU3OoNponunamuH, AMatunamuvH nmbo ammunak, KoTopble SABMASTCA eOKUMM
NerkoBoCMNIaMeHsAIWUMNCSA Xuakoctamn. Npn HopmMansHOM NPUMEHEeHUU aHanusaTopa
(korga obecneyeH HenpepbIBHbIM MOTOK aHANU3NPyeMon cpebl Yepes a4erky NpoTOYHYH
1 cBOOGOAHLIN CNUB aHaNU3NPyeMon cpefbl U3 A4enKkn NPOTOYHOWM) BblAeneHne noguena-
YMBAIOLLErO peareHTa B BO3ayx paboyen 30Hbl OTCYTCTBYET.
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2.2.5 3anonHeHve cocyda nollienadnBarolnmM peareHToOM Npou3BOANTb B BbITAX-
HOM wkadpy. Mpn aToM cnefyet NPUMMEHATb Mepbl NPEAOCTOPOXHOCTU N MHANBUAOYalb-
Hble cpeacTBa 3alWuTbl Npy pabdoTe ¢ eaKMMN NIErKOBOCMNITaMEHSOLLNMUCS XKNOKOCTAMN B
COOTBETCTBUM C TUNOBLIMM OTpacfeBbIMM HOpMaMn. He gonyckaTb nonagaHue peareHTta
BHYTPb OpraHu3mMa, Ha KoXy 1 B rnasa.

2.2.6 lNomelueHne, rae HaxoamTcsa paboTatowas rmgponaHens, AOMKHO ObiTb 060-
pYy4OBaHO HeNpepbIBHO AENCTBYIOLWEN NPUTOYHO-BbITSXXHON BEHTUISALMEN.

2.3 [lo02zomoeka aHanu3amopa kK pabome

2.3.1 Nony4eHne aHanunsaTopa

Mpwn nonyyYeHun aHanusaTopa criefyeT BCKPbITb YNakoBKY, NPOBEPUTb KOMMIEKT-
HOCTb 1 y6eauTbCs B COXPAHHOCTW YNakOBaHHbIX U3OENWA.

Mocne npebbiBaHMA aHanM3aTopa Ha XONoAHOM BO3ayxe HEOBX0AMMO BblaepkaTb
ero Npn KOMHaTHOW TemnepaType He MeHee 2 Y4, Nocre Yero MoXHO NPUCTYNUTb K NoAro-
TOBKe aHanusatopa k paborTe.

2.3.2 NogrotoBka 6noka npeobpasoBaTenibHOro

2.3.2.1 YcraHoBka 6roka npeobpa3oBaTenbHOro

YctaHoBUTbL 610K NpeobpasoBaTenbHbIN B MECTE, HE 3aTPYAHAIOLEM OTKITHOYEHNE
ero oT ceTu NUTaHus.

PacnonoxeHune n pasamep oTBepCTUin Ansa KpenneHus 6noka npeobpasoBaTenibHOro
LLIUTOBOrO UCMOSTHEHUS B LLMTE — B COOTBETCTBMM C PUCYHKOM 2.1.

Bnok npeobpasoBaTenbHbI aHanus3aTopa LUTOBOrO WCMOSHEHUS YCTAHOBUTL C
BHYTPEHHEN CTOPOHbI WMTa. Haknagky, BXOASLLY B KOMMSEKT MOHTaXHbIX 4YacTen
BP49.06.000, ycTaHOBUTbL C NMLIEBOWN CTOPOHbI LLMTa B COOTBETCTBUN C PUCYHKOM 2.2.

[nsa kpenneHusa 6noka npeobpasoBaTenbHOro Ha WwmTe (TONWWHOM 4O 3 MM) MOX-
HO BOCMONb30BaTbCA BUHTaMM M5%8 c rankamu, BXOASAWMMU B KOMMIIEKT MOHTaXHbIX
vyacTten BP49.06.00.

PacnonoxeHune n pasmep oTBepCTUn Ansa KpenneHns 6noka npeobpasoBaTenibHOro
HACTEHHOTO WCMOJSIHEHUS Ha BEPTMKaNbHOM MNOBEPXHOCTU — B COOTBETCTBUM C PUCYH-
Kom 2.3.

KoHcTpykumnsa 6rnoka npeobpasoBaTesibHOrO HAaCTEHHOrO WUCMOSTHEHUST MO3BONSET
OCYLLIECTBMATb €ro KpenmeHne Ha pasfuyHbiX BepTMKalbHbIX MOBEPXHOCTSAX, MO3TOMY
KpenexHble n3genus B KOMMNEKT NOCTaBkN He BXOAAT.
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PucyHok 2.1 — PacrnionoxeHue u pasmep omeepcmuli 0715l KpernneHust
6110Kka rnpeobpaszoeameribHO20 WUMOBO20 UCIMOMHEHUS 8 wume

Bnok npeobpa3soBaTtenbHbIi
LLIUTOBOIO UCMOMHEHMS

—~~Taiika M5

M5x8 LT c oTBepcTUSIMU

anga KpenneHna

Haknapgka

PucyHok 2.2 — YcmaHoeka 6r1oka rnpeobpa3sogamesibHo20 WUMmoeoao UCMHOMHeHUSsI
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PucyHok 2.3—- PacrnionoxeHue u pasmep omgepcmudl 055l KpernneHusi
6r10ka npeobpazosameribHO20 HaCMEeHHO20 UCIOJTHeHUS

3azemnutb kopnyc 6noka npeobpasoBaTenbHOro MeAHbIM MPOBOAOM XKeNTo-
3eneHoro upeTta ceyeHmem He meHee 0,75 MMZ, MoaKto4YaeMbIM K KneMmme 3a3eMIIeHUs.
MoaBecTtu ceTeBoe NuTaHue (B 3aBUCUMOCTM OT UCMNOJSTHEHUS aHanu3aTopa):
a) ~ 220 B, 50 'y ¢ NOMOLLBIO MNOAKNIOYEHNSA BUIKM K LUTENCENBbHOM PO3ETKE C 3a-
3eMNALLMM KOHTAKTOM;
0) ~ 36 B, 50 'y ¢ nomMoLbI0 NOAKMOYEHUS K KOHTAKTaM CeTEBOro kabens:
— MpOBOA KpacHoro upeta — asa;
— NpOBOJ, CUHErO LBeTa — HyNIeBOW NPOBOA;
— MPOBOA XXENTO-3eEHOro LBeTa — 3a3eMrieHue.

2.3.2.2 BHelwHMe nogkrntoyeHns 6rnoka npeobpasoBaTenibHOro

BHUMAHUE: lMoaknioyeHue BHELHUX YCTPOMUCTB K ONoKy npeobpasoBa-
TenbHOMY NPOU3BOAUTL NPU OTKITHOYEHHOM NMUTAHMU BHELWHUX YCTPOMUCTB M OGnoka
npeobpasoBaTenbHoro!

BHelwwHne noagkntoyeHus kK 6noky npeobpasoBaTenbHOMY NPOU3BOASTCS K pa3bemMy
«TOKOBbIA BbIXOO, CUINHANU3ALUA, RS-485» C MCNOMNb30BaHMEM pO3ETKM
PC19TB c koxXyxom, BXOAsLLEeN B KOMMNSIEKT MOHTaxHbIX Yacten BP37.03.000.

[ns BHeLWHero nogkno4yeHnst kK 6noky npeobpasoBaTtenbHOMY CrieayerT:

— CHATb MNacTMaccoBylo 3arnyluky ¢ pasbema «TOKOBbIW BbIXOL, CUIHA-
NIN3ALUA, RS-485;

— pasobpatb po3eTky PC19TB B COOTBETCTBMM C PUCYHKOM 2.43;

— NpUNaaTb KOHTaKTbl B COOTBETCTBUU C PUCYHKOM 2.46 1 Tabnuuen 2.1.
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[ 1 '. " .‘.'1‘. M‘"“.{LM‘ 7 6 5 4 ) A\
L 12 11 10 9 8
16 15 14 13
Po3seTka 19 18 17
PC19TB '
KoHTakThbl .
Koxyx ["anka
a — KoHecmpykyus pozemku 6 — Bud co cmopoHbI nadku

KOHMaKmos

PucyHok 2.4 — Pozemka PC19TB ¢ Koxyxom

Tabnuya 2.1
- BHewHee
KoHT. | BbixogHowu curHan Lenb
nogkntveHme
1 Pene
2 «neperpyska»
7 NcnonHutensHoe
Kanan A -
8 Pene YCTPOUCTBO
12 «ycTaBka»
13
3 Pene
4 «neperpy3ka»
16 K WcnonHutensHoe
aHan B y
17 Pene YCTPOUCTBO
18 «ycTaBka»
19
5 BbixogHown KaHan A (+)
6 TOK Kanan A (-)
9 Kanan B (+) Pernctpupytowee
6 Kanan B (-) YCTPOWCTBO,
11 SG (curHanbHas 3emns) KOMMblOTEP
14 Mopt RS-485 DAT+ (JaHHble +)
15 DAT- (JaHHble )

B gmanasoHe ot 4 go 20 MA Harpyska He gofmkHa npesbiwaTte 500 Om, B agnanaso-
He oT 0 go 5 MA -2 KOm.

3aMblkaHMe «CyxuMx» KOHTaKTOB pene «neperpyska» u perne «ycraBka» MNpOUCXo-
JUT B COOTBETCTBUM C Tabnuuen 2.2.
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Tabnuya 2.2
KoHTponnpyembin KaHan 3HaveHune Homepa koHTakTOB,
napameTp KOHTpONUpyemMoro po3eTkn PC19TB,
napameTpa MeXay KOTopbIMM
3aMmblkaeTcs Lenb

MN3mepeHHOe 3HayeHune A BbIXOA 3a npefensl

Cna, MKr/om® 3anporpamMMmnpoBaHHOIo

3mMmepeHHOe 3HaueHue AnanasoHa n3MepeHui

pNa 1
M3mepeHHoe 3HayeHune 2 |
34C, vB

M3mepeHHOe 3HayeHune

Temnepatypsbl, °C

M3mepeHHoe 3HayeHne B BbIXOA 3a npenensbl

Cna, MKr/am® 3anporpamMmmMmMpoBaHHOIoO

M3mepeHHoe 3HayeHne AnanasoHa n3amMepeHnn

pNa 3 |
M3mepeHHoe 3HayeHne |
3[C, vB 4
M3mepeHHOe 3HayeHne

Temnepatypsbl, °C

M3mepeHHOe 3HayeHne A MeHee 3Ha4YeHus1 YCTaBKu

Cna, MKr/am® MIN g B |
M3mepeHHoe 3HaveHne bonee 3Ha4YeHUs yCTaBKu >

pNa MAX 13 [ |
MsmepeHHog 3Ha4yeHune B MeHee 3Ha4YeHNsA yCTaBKu 16 -

Cna, MKI/am MIN |

17

M3mepeHHoe 3HaveHne bonee 3Ha4YeHUs yCTaBku 18

pNa MAX 19 |

M3meHeHne napameTpoB yCTaBOK NMPOU3BOAUTCS B COOTBETCTBUM C M. 2.6.3.
MakcumarnbHbIn KOMMYTUPYeMbld TOK 150 MA nNpu NOCTOAHHOM UM NepeMeHHOM

HanpsikeHun 36 B.
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2.3.2.3 MopKrnoyeHne BHELLHNX YCTPOWUCTB K BrioKy npeobpasoBaTenbHOMY C UCNONb3oBaHWeM B11o-
ka knemm BP51.04.000

brok knemm BP51.04.000, nocTtaBnsiembin Mo OTAENbHOW 3asdBKe, NpeaCcTaBneH Ha
PUCYHKe 2.5.

MoakntoyeHne 6Gnoka KrnemMm ocyliecTBnseTca ¢ nomowpto po3etkn PC19TB k
pasbemy «TOKOBbIU BbIXO[, CUrHAINIU3ALMUA, RS-485» Bnoka npeobpasosaTerb-
HOrO.

[MoAaKMYeHUA BHELLHMX YCTPOMCTB K 610Ky KrneMm Npon3BoanTb B COOTBETCTBUMN C
aTuketkon BP51.04.0003T.

Kppeimika Kabenb

4 1.

Kabenpusblii BBog MGB12
4 . Poserka PC19TB

PucyHok 2.5 — Briok knemm BP51.04.000

2.3.3 NogroTtoBka rugponaHenu

2.3.3.1 YcraHoBKa rugponaHeny

YcTtaHoBUTL rugponaHerns B ygobHoM mecTte B6nun3n npobootbopHuka.

PacnonoxeHue 1 pasmep OTBEPCTUN ANA KpenneHus rmaponaHeny — B COOTBETCT-
BUWN C PUCYHKOM 2.6.

3a3eMnuTb WUT rmgponaHenn MeaHbIM NPOBOAOM XENTO-3eEHOro LBeTa cevyeHu-

em He MeHee 0,75 MM?, NoAKIIoYaeMbIM K 3aKUMY « ».
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PucyHok 2.6 — PacrionioxeHue u pasmep omeepcmull 05151 KpereHus 2udpornaHenu

CoeguHutb 6nok ycunutens ¢ 6rnokom npeobpasoBaTefibHbIM kKabenem coeanHu-
TenbHbiM K1002.5, BXoAALWMM B KOMMMNEKT nocTaBky, Nndo kadbenem K1002.L.

2.3.3.2 MNoarotoBka aNeKTPOA0B

MogroToBuTb HATPUEBLIN ANeKTpoa U pH-3nekTpoa B COOTBETCTBUM C NacrnopTamm
Ha NpPUMeEHSAeMble aNeKTpoabl.

[ns yCTaHOBKM 3MEeKTPOAOB OTBEPHYTb OT SMENKU MPOTOYHOW COOTBETCTBYHIOLLYIO
KPbILLKY OS5 KpenreHs arekTpoaos, nasneds konbuo BP43.02.004.

HageTb B COOTBETCTBUM C PUCYHKOM 2.7 Ha 3MEKTPOS CHU3Y KPbILKY, Wwanby (dpac-
KO BHM3) 1 konbLo BP43.02.004.

PaccTtosiHne oT HWXHero kpasi anektpoga o konbua BP43.02.004 gomkHO ObITb
okono 30 mm.
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onekTpoa

\

Kpblwka

LLlanba

Konbuo
BP43.02.004

-

PucyHok 2.7 — lNod2zomoska Hampuegoz2o u pH-anekmpodos

YcTaHoBUTb ANeKTpoabl B ;Ne|7||<y NPOTOYHYHO B COOTBETCTBUM C PUCYHKOM 2.8
N 3aTAHYTb KPbILKY C MOMOLLbIO CreunarnbHOro Kr4da, BXoasLwlero B KOMMJieKT noctaBKN.



pH-anekTpoa

HanMeBblﬁH

anekTpon -

KpbiLwka

HAuenka
NPOTOYHas

PucyHok 2.8 — PacrnionoxeHue Hampuegoao u pH-anekmpodos
8 sAYelike npomoYyHoU (MecmHbIU 8ud)

MoagcoeauHUTb pasbeM HaTpueBOro anektpoga k pasbemy «JJIEKTPOL pNa»
6noka ycunutens, pasbem pH-anektpoga — k pasbemy «JIEKTPOL pH» B cooTBeTCT-
BUWN C PUCYHKOM 2.9.

MeTannuyeckne YyacTu pasbeMOB 3aKPbITb 3aLUUTHBIMWU BTYNIKAMU.

BY-1002 snox%m\
Briok

ycunutens el

ANEKTPOA OATYKUK Al
pH TEMNEPATYPbl =/

Brynka

3aLLUTHENA

PucyHok 2.9 — PacrnionoxeHue emyrioK 3auUmHbiX
Ha pa3bemax Hampuegozo U pH-anekmpodos (MecmHbil 8ud)

lMocne ycTaHOBKM HATPMEBOro U pH-3neKkTpoaoB B SA4ErKY MPOTOYHYO ee HeobXo-
ANMO cpasy Xe 3anofHUTb aHanuanpyemom cpegon. [ns atoro Heo6xoanmo:
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a) nogcoeanHntb Tpybkm NBX CT-18 B cOOTBETCTBMM C pUCyHKOM 2.10;

6) obecneunTb CBOOOAHBIVN CNMB aHaNU3npyemMoun cpebl U3 rMaponaHeni;

B) OTKPbITb 3a1UM 1 1 NOAaTb aHaNM3MpyeMylo cpeay B S4eriKy NPpOTOYHYH rMapo-
naHenu;

r) 3aKkpbiTb 3aXMM 1 nocne NosBNeHUs aHanM3npyemon cpeabl B MHAMKaTope pac-
Xo4a ruaponaHenmu.

3axum 1

Nopava

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

Tpy6ka NBX CT-18
Benyrp.16,0x2,0; L = 500 mm
(criusHas)

PucyHok 2.10 — 3anonHeHue eudponaHenu T1-1002T aHanusupyemou cpedol

[onyckaeTcsa 3anosfiHNTb A4ENKY NPOTOYHY AUCTUNMPOBaAHHOW BOAoOW. [1nda aTo-
ro:
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a) nogcoeanHntb Tpybkm NBX CT-18 B COOTBETCTBMM C pUCYHKOM 2.11;

6) 3annUTb B EMKOCTb KOHTPOJNbHOIrO pacTBopa AUCTUINIMPOBAHHYO BOAY;

B) OTKPbITb 3aXMM 1 1 nogaTb AUCTUNIIMPOBAHHYIO BOAY B SS4ENKY MPOTOYHYO rma-
ponaHenu;

r) 3aKkpbiTb 3axum 1 nocne NosiBNEHUs OUCTUNNMPOBAHHOW BOAblI B MHAMKATOpE
pacxoga rugponaHenu

3axum 2

Tpy6ka NBX CT-18
Benyrp.2,5x1,0

Tpy6ka NMBX CT-18
Denyrp.16,0x2,0; L = 500 mm
(crusHas)

PucyHok 2.11 — 3anonHeHue audponaHenu [T1-1002T ducmurnnupogaHHoU 000U

BHUMAHUE: Tlpw 3anonHeHun s4enkn npotoyHou Bogoun WUCKITHOYUUTD
NEPENOJIHEHUE wHaukaTopa pacxoga, obecne4ymB cBO6OAHLIN CNUB BoAbl!
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2.3.3.3 3anuBka nofLlenadymBaroLLEero peareHTa B CoCyn

[ns 3anuBkn nogwenayveatowlero peareHta B cocyd rugponaHenu [1-1002T B
COOTBETCTBUM C PUCYHKOM 2.12 crieayer:

Harpesatenb Tpy6ka
C KOJINakoM U30NALNOHHbBIM TD0425
Kabenb

Kpbiwka

Cocyp ons
noALenayvBaroLLero peareHTa
(BB-1-1000)

PucyHok 2.12 — 3anueka noduwjenadusarou,e2o peazceHma
8 cocyd audponaHenu T1-1002T

— OTBEPHYTb Kpbily OT ropsfioBUMHbI cOocyda AN noAlienadnBarollero peareHTta,
yaepxuBasi HarpeBaTesnb OT BpaLleHUs;

— WM3BNneYb HarpeeaTtenb;

— W3BreYb CoCcya ASs NoAllenadmBalolero peareHTa U3 gepxartens;

— NOMECTUTb COCYA B BbITSXKHOM LLKa®);

— 3anonHWTb COCYA MoALleNayMBalolLMM peareHToM B konmyectee 1 am®. B
cnyyae npuMEHeHUst B KayecTBe peareHTa ammmaka BogHoro [OCT 24147-80,
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oc. 4. 23-5, npu HeobxogmMmocTn (Npy TemnepaTtype okpyxatowero Bo3gyxa soiwe 30 °C)
pa3baBuTb ero BOBOE;

NMPEOOCTEPEXEHUE: HE [OOMNYCKATb nonagaHue noAlienadmBaroLlero

peareHTa Ha OKpalleHHble NOBEePXHOCTHU y3noB ruaponaHenu, ALl u 6noka npeo6-
pa3oBaTenbHOro Bo nsbexaHume ux noBpexageHus!

— YCTaHOBWUTb COCy[ C NoALlenaynBaloLnM peareHToM B AepkaTenb rugponaHe-
nm;

— YCTaHOBWUTb HarpeBaTenb B COCYA M 3aBEPHYTb KPbILLKY.

2.3.4 lNopgrotoBka nctoyHnka nutaxHmsa MM-1002

YcTtaHoBUTb UCTOYHUK nuTaHna UM-1002 B mecTe, He 3aTpyaHAIOLWEM OTKIHOYEeHne
ero ot cetn nutanua 220 B, 50 I'w,
PacnonoxeHne wn pasmep OTBEPCTUM AN KPEenneHns WUCTOYHWKa nUTaHuA
MIM-1002 — B COOTBETCTBMN C PUCYHKOM 2.13.
MoacoeanHuTb Kabernb nctovHmka nutaHna UM-1002 k pasbemy « == 24 B» BAL.
MogBecTtun ceteBoe nutaHue (~ 220 B, 50 Ny) ¢ NOMOLLbIO NOAKITHOYEHUST BUNKN UC-

TouHuka nutaHmna UM-1002 k wtencenbHON po3eTKe C 3a3eMIISOLLNM KOHTaKTOM.

(‘_—
i
\
1

‘\
|
|
1 —
|

BepTukanbHas /;/

112

NOBEPXHOCTb \é\\\[
4.5 |
4 oTB. T o
72 |
\

PucyHok 2.13 — PacrnionoxeHue u pasmep omeepcmuli 0715l KpernneHust

ucmoyHuka numadHusi UlMN-1002
2.3.5 NogrotoBka ycTponCTBa 403MPOBAHUSA peareHTa
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Bkniountb BAL, HaXxaB KHOMKY « ».

[MpoBepuTb 3HayeHwne ycTtaBku. [Ansa aToro Haxartb KHomnky « PEXXUM», ynepxusas
ee He MeHee 1 c. Ha akpaHe nHgukatopa BALl nosBuTcA 3Ha4YeHUe yCcTaBku perynupoBa-
HWS B YCNOBHbIX eAnHULaXx.

PekomeHayemas yctaBka — 70 ef.

Bpemsa HenpepbiBHOM paboTbl M HWXHASA rpaHuLa AvanasoHa U3MepeHun ykasaHbl
B Tabnuue 2.3.

MeTpornornyeckne xapakTepucTuku aHanusaTopa, npuseaeHHble B n. 1.3, obecne-
4YMBaKOTCA MPU UCMOMb30BaHUM B Ka4ecTBe MoJLleradvBaroLero peareHra AMn3onponu-
namuHa vnu auvatunamuHa npu ycraske perynupoBaHus 500 ea. C uenbio 3KOHOMUM
noALlenayvsaroLLero peareHta BO3MOXHO CHUXEHWe yCTaBKM B COOTBETCTBMM C Tab-
nvuen 2.3, Npyu 3TOM HWXKHASA rpaHuua avanasoHa namepeHuin Cn, aHanmM3aTopoB MOBbI-
LwaeTcs.

Tabnuya 2.3
MoawenavynsatoLwmm YcTaBka HwxkHasa rpaHuua Bpems HenpepbIiBHOM
peareHT perynupoBaHus, | AnanasoHa U3aMepeHun paboTbl

en. Cna, MKr/am® c 1 AM°® peareHTa, CyT
AuunsonponunamuH 100 0,10 100
AnatTunamuH ’ 200 0,05 60

500 0,01 20
AMMUAK 70 0,30 60

120 0,14 20

MakcumanbHoe 3HadYeHune yCTaBKM NpWU UCMOfb30BaHUM aMMMaka OrpaHUYeHo 3Ha-
yeHnem 120 eq.

M3ameHeHne 3Ha4yeHus yCTaBK1 Npon3BoanTCA, KHOMKaMn « ﬂ » N « ﬂ, » Ha ne-

pegHen naHenn BAL yctaHOBUTb HYyxHoe 3HadeHune. KHonkon « PEXKUM» nepentun B pe-
*um « PABOTA» n Bbikntounts BAl-1002T.

2.4 BknroyeHue 6510ka npeobpa3zosamesnibHO20

Ana BknoyeHus 6Gnoka npeobpa3oBaTenbHOrO MNepeBeCcTn nepeknyaTenb
«CETb» Ha 6noke npeobpasoBaTtenbHOM B MOMIOXKeHne « | », npy 3TOM AOOSHKEH 3aro-
peTbcs cBeToBon nHankatop « CETb» 3eneHoro useta. BknoyeHne 6noka npeobpasosa-
TESIbHOrO Tak e COMpPOBOXAAeTCHA 3BYKOBbIM CUrHASTOM.

Ha akpaHe nHOuKaTOpa Ha HECKONbKO CEKyH[ MOABUTCSA 9KpaH-3acTaBka B COOT-
BETCTBUWU C PUCYHKOM 2.14.

[anee aHanusaTtop nepengeT B peXUM U3MepeHui.

000 “B30OP”

MAPK-1002

www.vzornn.ru
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PucyHok 2.14

2.5 3KkpaHbI usmepeHul

AHanusatop nmeeT criegytoLmne 3KpaHbl pexxuma n3amepeHuii:

— 3KpaH pexuMa uamMepeHun oaHOro kaHana (Hanpumep, kaHana A) B COOTBETCT-
BUW C pucyHkamu 2.15-2.17;

— 9KpaH pexuma wuaMepeHun aOByx kaHanoB (A u B) B cooTtBeTcTBUMM C
PUCYHKOM 2.18, ecnv NOAKIKOYEHbI Be r’MApOonaHesu.

A pNa 5.49 A CNa 24.3 wmkrigm®

Cna (D.2 ™ pNa 5.98
25.0 °C 25.0 °C

PucyHok 2.15 PucyHok 2.16
A Alsnc =1250 ws

agc 1250 MB =
B/pNa 5.98

25.0 °C o

PucyHok 2.17 PucyHok 2.18

[1pumMed4aHUue—- YicneHHble 3Ha4YeHNss NnapamMeTpoB Ha pucyHkax 2.15-2.18
MOryT BbITb APYrMMM.

[Mepexoq OT OAHOrO 3KPaAHHONO MEHK K ApYyroMy Mpou3BOAUTCHA nocrnegoBaTenb-
HbIM HakaTuem kHonkn « KAHATT».

Ha akpaHax nHauMumpytoTcs Has3BaHus kaHanoB (A unu B), namepeHHble 3Ha4eHus
Cna, PNa, nnn 3[1C, a Takke TemnepaTtypbl.

2.6 OKkpaHbI pexxuma KOHMpOJIsi U U3SMEHeHUs1 napaMmempoe HacmpouKu
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2.6.1 O6bwwue ceegeHus o pabote ¢ MEHKO

KOHTpOJ'Ib N NAMEeHEeHe napamMeTpoB aHarnim3aTopa npomn3soaAaTcA C NOMOLLUbHO 3K-

paHHbIX MEHIO.

Bxog B pexum MEHIKO u3 pexunma mamepeHun npousBOAUTCS HaKaTUEM KHOMKM

MEHIO
« ».
BBO[
AHanuasaTtop nmeeT TpU IKPaHHLIX MEHIO:
— MEHIO [A];
— MEHIO [B];
— MEHBO [A] [B].
OkpaHHoe meHo MEHIO [A] nnn MEHIKO
[B] oTobpaxaeT cocTosHMe WHOMBUOYASbHbIX
napamMeTpoB KaHana B COOTBETCTBUMM C PUCYH-
Kom 2.19.

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

> BbIXOA

PucyHok 2.19

OkpaHHoe MeHio MEHHKO [A] [B] oTobGpaxaeT n no3BonsieT N3aMeHsTb napameTpsbl

pH-meTpa obwme ans obonx kaHanoB.

OkpaH meHio MEHIO [A] [B] B cooTBeT-
CTBUM C puUcyHkom 2.20.

A

B MEHIO

NAPOIJb: OTKN
HACTPOUKA RS-485

3BYK: BKI

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

PucyHok 2.20

BbligeneHne HeobxooMMoro nyHKTa MEHH NMpou3BOAUTCS Mapkepom «P». lepe-
MeLlleHne Mmapkepa « P » BBEpPX U BHU3 MO 3KpaHy — KHOMKamu «G», «&».

lNepexon OT OOHOrO 3KPAHHOIO MEHH K AOpyromy npom3sognuTcAd nocrieaoBatesb-

HbIM HaxkaTnem KHonkn « KAHATT».

Ansa seixoga u3 akpaHoB MEHKO cneayet yctaHoBUTbL Mapkep Ha cTpoky BbIXO[

N HaXXaTb KHOTMKY « ».
Y “Beon

2.6.2 MNopsigok Habopa uucrnosBbix 3HaveHun B MEHIO [A], MEHKO [B] wu

MEHIO [A] [B]




48

AHanusaTtop no3BonseT npu HeobXoAMMOCTM WM3MEHATb YUCMOBbIE 3HAYEHUS B
CTPOKax MeHK NMbOo BBOAUTb HOBblE. OTO OTHOCUTCS, Hanpumep, K pasgenam Bbibopa
nporpamMmmMmpyemoro ananasoHa M3MepeHuit, BBOAY 3HAYEHUIN YCTaBOK U NPOYMM.

lMepemelyeHne no ctpoke Bneso ocyliectendeTcsa kHonkon « KAHAI».

EHIO

».
BBO[
YBennyeHme nmbo ymeHblleHne Lmdpbl — KHOMKaMu «ﬁ», «&».

MNepemelleHne No CTPOKE BNpaBo OCYLLECTBNAETCA KHOMKOM «

[ns BBOAa NMM60 M3MEHEHMS YACNOBOTO 3HAYEHNS HYXXHO:
— YCTaAHOBUTb MapKep « P » Ha HYXHYI CTPOKY;

— HakaTb KHOMKY « ». BygeT muraTe nepas undpa;

BBOA
— KHOMKaMu «G», «&» YCTaHOBUTb 3Ha4YeHne nepBoM Ll,I/ICbpr;

— HaXkaTb KHOMKY « ». BygeT muraTb BTOpasi undpa;

BBO[
— KHOMKamu «G», «» YCTaHOBWUTb 3Ha4YeHNe BTOPOn Undpbl;

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

BBO[
[Mocne ycTaHOBKM BCeX LUMP U eguHuL namepeHun (Korga He OyaeT muratb HU

ofHa uMpa) HY>XHO KHoMKamm «G», «y YCTaHOBUTb Mapkep «P» Ha Opyryt CTPOKY U
YyCTaHOBUTb, ecnun TpebyeTcs, BTOpoe 3Ha4YeHue.
[Mocne ycTaHOBKM BCEX LMUMP U egumHul namepeHun (korga He OygeTt muratb Hu

oaHa undpa) Hy>KHO KHOMKaMm «ﬁ», «&» yCTaHOBUTbL Mapkep « P » Ha cTpoky BbIXO[L n

Ha>XaTb KHOIMKY « ».
Y “BBop

2.6.3 PaboTa c akpaHHbIM MmeHio MEHHKO [A] n MEHIO [B]

» N’PAOAYUPOBKA — nyHKT MeHI0 npea-
Ha3HayeH Ansa nepexoda B nogmeHio MPAOYWU- A FPAOYUPOBKA
POBKA (nn. 3.3.7, 3.3.8). OkpaH — B COOTBETCT-
BUWU C pUCYHKOM 2.21.

rPAOYUPOBKA Na

rPAOYUPOBKA pH
> BbIXOA

PucyHok 2.21

» HACTPOWKA - nyHKT MeHI0 npeaHa- -
3HauyeH ans nepexogda B nogmexto HACTPOW- A HACTPOUKA

KA. OKpaH — B COOTBETCTBMUN C PUCYHKOM 2.22. OMAMA30H CNa

OUAMNA30H pNa

YCTABKM CNa

YCTABKU pNa

YCPEOHEHMUE: 0 MuH
> BbIXOa4
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PucyHok 2.22
B ctpoke YCPEOHEHUE MOXHO ycTaHOBUTb BpeEMS yCpeOHEHUs MOKasaHui B
AnanasoHe oT 0 4o 9 MuH.

«OWAIMA3OH CNa» — nyHKT MOAMEH0

npegHasHayeH Ans rnpocmoTpa U M3MEHEHUs A AVATA3OH CNa
npeaernoB nporpaMMupyemMoro auanasoHa Wus-
mepeHun CNa no TOKOBOMY BbIXo4y. OKpaH — B . 3
COOTBETCTBUM C PUCYHKOM 2.23. HAYANO: 0 mkr/gm
KOHEL: 1000 mkr/igm®
» BbIXO[

PucyHok 2.23
MOXXHO YCTaHOBUTb 3HAYEHUS:
— B cTpoke HAYANO - ot 0 go 9998 mkr/om® (mr/om®, r/am®) ¢ warom 1 mkr/am®
(Mr/p,M3, I'/,EI,M3);
— B ctpoke KOHEL — ot 1 go 9999 Mkr/am® (Mr/,u,M3, r/,u,M3) c warom 1 mkr/gm®
(mr/am®, r/omd).
lMocne ycTaHOBKM HEOOXOAMMbIX 3HAYEHWUN YCTAaHOBUTb Mapkep «P» Ha CTPOKY

BbIXO[ n HaxaTb KHOMKY « BBOL ».

AnanusaTtop nepeiiget B noameHio HACTPOWKA, 3anoMHMB YCTAHOBMEHHbIE 3Ha-
YeHus.

«OVNAMA3OH pNa» - NyHKT NOAMEH0
npegHasHayeH Ans npocMotTpa U U3MEHEeHUs
npegenos nporpaMMmpyemMoro guanasoHa u3-
mMepeHnn pNa no TOKOBOMY BbIXOAy. OKpaH
NOAMEHI0 — B COOTBETCTBUN C PUCYHKOM 2.24.

A OVATMA30H pNa

»HAYAJIO: 0.00
KOHEL: 10.00

BbIXO[
PucyHok 2.24

MO>HO yCTaHOBUTb 3HAYEHWS:
— B ctpoke HAYAIIO - o1 0,00 go 99,98 c warom 0,01;
— B ctpoke KOHEL, — o1 0,01 go 99,99 ¢ warom 0,01.

«YCTABK CNa» - nyHKT mNOAMEHIO

npefHasHayveH AN NPOCMOTPa UMK M3MEHEHMS A YCTABKU CNa
MUHUMAILHOTO U MAKCUMArbHOrO 3HauYeHnit yc-
MIN: 0 mkr/am®
MAX: 500 mkr/gm®
» BbIXOA
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TaBok CNa. JkpaH — B COOTBETCTBUM C PUCYH-
KoM 2.25.

PucyHok 2.25
MOXHO YyCTaHOBUTb 3HAYEHUS:
o B cTpoke MIN — o1 0 go 9998 Mkr/am® (MI’/LI,Ma, r/nma) c warom 1 mkr/gm® (MI’/)J,Ms,
riom’);
— B cTpoke MAX — oT 1 go 9999 wmkr/am® (mr/am®, r/am®) ¢ warom 1 mkr/gm®
(Mr/p,M3, r/,u,M3).

«YCTABKWM pNa» - nyHKT noaMmeHio
npegHasHayeH Ans npocmoTpa UM U3MeEHeEHUs A YCTABKU pNa
MWUHUMANbHOIO Y MakCUMarbHOro 3Ha4YeHuin yc-
TaBok pNa. OkpaH — B COOTBETCTBMM C PUCYH- _
KOM 2.26. MIN: 0.00
MAX: 10.00
» BbIXO[

PucyHok 2.26

MOXHO yCTaHOBUTb 3HAYEHWS:

— B cTtpoke HAYAJIO — o1 0,00 go 99,98 ¢ warom 0,01;

— B cTtpoke KOHEL — o1 0,01 go 99,99 c warom 0,01.

lMocne ycTaHOBKM HEOBXOOUMbIX 3HAYEeHUW Npedenos nporpammMumpyembix auana-
30HOB M3mMepeHuii CNa n pNa no TOKOBOMY BbIXO4Y M MUHMMASbHbLIX U MaKCUManbHbIX
3Ha4YeHU YCTaBOK YCTAHOBUTb Mapkep «P» Ha cTpoky BbIXOL wn HaxaTb KHOMKY
« MEHIO ».

BBO[

AnanusaTtop nepeigeT B noameHio HACTPOWKA, 3anoMHMB YCTAHOBMEHHbIE 3Ha-

YeHus.

» NAPAMETPbI — nyHKT MeHI0 npegHa-
3HayeH ona nepexoga B nogmeHto NMAPAMET- A NAPAMETPbI
Pbl. OkpaH — B COOTBETCTBUU C PUCYHKOM 2.27. FPAOYUPOBKM Na

ANEKTPOO Na

ANEKTPOA pH

NMPOBEPKA BY
» BbiXo[

PucyHok 2.27

«PAOYNPOBKW Na» — nyHKT noaMeH:o NAPAMETPbI
npegHasHaveH Ans npocMoTpa Crnucka rpagyw- A rPAOYUPOBKU Na
POBOK, 3aHECEHHbIX B NaMATb aHanuM3aropa. 1 TMRNong,

2 TUN2A 13.08.14

3 TUMA 19.11.14

4 TUNMN1Q 20.12.14
> BbIXo[4
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OkpaH nogmeHto «’PAOYNPOBKN Na» B
COOTBETCTBUM C PUCYHKOM 2.28.

Ha akpaHe nHgmumpytoTcs:
a) HoMep rpagyvpoBku oT 1 0o 4;

PucyHok 2.28

6) TMn rpagynpoBKK B COOTBETCTBUM C Tabnuuen 2.4,

B) JaTa NpoBeAEHUs rpadyvpOBKU.

Tabnuya 2.4
MNoawenaymBaroLwmn Twvn rpagynpoBku
peareHt TeopeTnyeckas' | OpHoToyeuHas” | TpexToyeyHas®
AmMMMak TUMOA TUMA TUM2A
[umnsonponunamuH, TMRoa MR TMN2A
AN3TUNaMnH

1 pagyvpoBKa, paccyMTaHHas No TeopeTU4EeCcKMM (MacnopTHbIM) AAHHBbIM 3NEKTPO-
0OB.

2 pagyvpoBKa, npeaHasHavyeHHas Ans NOLCTPOMKN CMELLUEHUS U3MepUTENbHOW Xa-
PaKTEPUCTUKN.

3 NpagyvnpoBKa, B KOTOPON OMOPHbLIMK TOYKaMK ABMASAOTCA UCXoaHas Boga ¢ gobaene-
HMEM HEKOTOPOro KONMMyecTBa MOHOB HAaTpPUSA M NPUrOTOBIIEHHblE HA 3TOW BoAe ABa
pacTBopa C U3BECTHbIM 3Ha4YeHNneM Ao6aBKN NOHOB HaTPUS.

Mpu NpoBeaeHUN ovepeHoOV rpagyMpoOBKM AaHHble rpagynpoBkn Ne 2 yganstoTces,
a napameTpbl HOBOW rpagyupOBKM 3aHOCATCS B KOHeL, crnncka noa Ne 4.

[lns npocmoTpa napaMeTpoB rpadyvpoBKKW, NPUMEHSIEMOI B aHanusaTope, cneay-
eT:

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

— HaXaTb KHOMKY « BBOL ».
MoaBuTCA 9KpaH napameTpoB rpagyu- FPAOYUPOBKA 4
POBKW B COOTBETCTBUM C PUCYHKOM 2.29. A S = 100 %
Ha akpaHe uHOmkatopa oTobpaxarTcs Ei = -83 wmB
3HayeHus napameTpbl NocrnegHen rpagyupoBKU:
S - KPyTU3Ha SﬂeKTpOﬂHOM cuctembl B % HVII/I30|'|POI'IVIJ'|AMV|H
OT HOMWHArbHOro 3Ha4YeHus;
pHi n Ei — koopguHaTtbl nsonoteHunans- TN
HOW TOYKW 3MEKTPOAHON CUCTEMBI. > BbIXOL, 20.12.14
PucyHok 2.29
«3JIEKTPOL Na» - nyHKT MOAMEH0 SNEKTPOM Na
npegHasHayeH ansg npocMmoTpa napamMeTpoB Ha- A S = 100 %
TPWEBOro anekTpoda — 3KpaH B COOTBETCTBUN C Ei = -155mB
AMMUAK
TUMA
» BbiXO[ 11.01.16
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pucyHkom 2.30.

PucyHok 2.30

[ns BbIxoaa U3 aKkpaHa B COOTBETCTBUU C PUCYHKOM 2.30 yCTaHOBUTL Mapkep « P »

MEHIO
Ha cTpoky BbIXO[ n HaxaTb KHOMKY « ». MMoaBNTCA 9KpaH B COOTBETCTBUN C pPU-

BBO[
CYHKOM 2.27.

«JAJNIEKTPOL pH» - nNyHKT nogMmeHto SMNEKTPOQ, pH
npegHasHayeH Ana npocMmoTpa napamMeTpoB A S = 100 %
pH-anekTpoaa no pesynbTtatamMm nocregHen ero Ei = -35 MmB
rpagynpoBKnN. OKpaH — B COOTBETCTBUN C PUCYH- pHi = 7.0
Kom 2.31.

» BbIXO[ 03.07.14

PucyHok 2.31

Ha akpaHe uHavkaTopa oTobpaxaloTca 3HavyeHuUs1 napameTpbl NocrneaHen rpagym-
POBKU:

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

pHi n Ei — koopauHaTbl N30MOTEHLMANbHON TOYKN NIEKTPOAHON CUCTEMBI.

[lns BbIxo4a U3 9KpaHa B COOTBETCTBUMN C PUCYHKOM 2.31 YyCTaHOBUTb MapKep « P »

Ha cTpoky BbIXOL n HaxaTb KHOMKY «MEHK)

». |_|OF|BVITCFI 3KpaH B COOTBeTCTBUUN C
BBO/ P

PUCYHKOM 2.27.

«MPOBEPKA BY» — NyHKT NnogMeHi0 npedHasHavyeH Anis nepexoda B Cry>KeOHbIn
peXuM, UCNonb3yeMblii NMpU NpoBepke npeobpasoBaTens B COOTBETCTBUN C TEXHUYECKM-
Mu ycnosuamun TY 4215-028-39232169-2010.

BHUMAHMUE: MNMpu npoBeaeHNN U3MEPEHNN 3TOT PEXUM He ucnonb3yerca!

» PEXWM - nyHKT MeHI0 npedHasHadeH ans nepeknioyeHns pexmma naMepeHunn
N HOuKaummn kaHana.

{} {} MEHIO
KHonkamu «U», «\V» 1 « BBOL

e «Cpna» — PEXUM M3MEPEHUA MACCOBON KOHLIEHTPaLUWN (aKTUBHOCTM) UOHOB Ha-

» BbIOMPAETCs HYXXHbIA PEXNM:

TUS;

e «pNa» — pexum nHaMkaumm norapudMmn4ecKkoro nokasatens akTMBHOCTU MOHOB
HaTpuS;

o «J[C» — pexum nugmnkaumm 3[C.
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» TOK BbIXO — nyHKT MeHI0 NpeaHa3HayeH Ans Bolbopa ananasoHa BbIXO4HOMO
Toka B gmanasoHax ot 0 go 5 MA, ot 4 no 20 mA nubo ot 0 go 20 MA.
MEHIO

BBO[

MocnepoBaTenbHbIM HaXXaTUEM KHOMKU « » BbI6V|paeTCFI Anana3oH BbiXoa-

HOro TOKa.

» PEAIMEHT - nyHKT MeH0 npegHasHa-
YyeH Ana BbIbopa nodllenayvBaroLlLero peareH- A
Ta. QKpaH — B COOTBETCTBUN C PUCYHKOM 2.32.

PEATEHT

A AMMUAK
a AMn3onrPonmMnAMuH
a AN3TUINAMUH

> BbIXOo[

PucyHok 2.32

,D,J'IFI M3MEHEHNA peareHTa yCTaHOBUTb MapKep «P» Ha HYXHYH CTPOKY U HaXXaTb

KHOIMKY « ». Eyp,eT BbleJrieHa CTpOKa C Bbl6paHHbIM nogweniavmnBalolinMm peareH-

BBO[
ToM. [Npn nepexoge B MeH0 aHanu3aTopa Oyksa («A», «[1») B ctpoke «PEATEHT» name-
HUTCA.

2.6.4 PaboTa c akpaHHbIM MmeHio MEHHO [A] [B]

» MAPOIJIb — nyHKT MeHK npegHasHa4yeH Ansi OrpaHUYeHns 4ocTyna K U3MeHe-
HWIO NapamMeTpoB aHanu3aTopa.

Ecnn naponb BoikntoyeH «MAPOJIb: OTKJ», To nepexoq u3 pexunma namepeHui B
pexum MEHKO nponcxogut 6e3 3anpoca naponsi.

Ecnn naponb BkntoueH «MAPOJIb: BKIl», To npn nepexoge u3 pexuma namepe-
HUM B pexxum MEHKO aHanusaTop 3anpocuT BBECTU Naposib (YACHO «12»).

MosiBUTCS 3KpaH B COOTBETCTBUM C pU-
CYHKOM 2.33. BBEOAWUTE MAPOIJlb:

~ -
/|\

PucyHok 2.33
Ha akpaHe OygeT muraTb nepBas undpa, KoTopyto Heob6xoanmMo BBECTH.
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KHonkamu «ﬁ», «&» YCTaHOBUTb 3Ha4YeHWe nepBon LUndpbl Napons «1» n HaxaTb

». Ha akpaHe Ha4yHeT muraTtb BTOpas uudpa.

KHOIKY « EHIO
Y “Beon

KHonkamu «@», «» YCTaHOBUTb 3Ha4YeHue BTOPOM LMdpbl Naponsa «2» n Haxartb
EHIO N
BBOO
Ecnu naponb BBegeH npaBunbHo, nosisutca akpaH MEHHO.
Ecnu BBeaeH HeBepHbIN Naporb, TO Nod-
BUTCS 3KpaH B COOTBETCTBUU C PUCYHKOM 2.34 ” BBEOWUTE NAPOIb:
aHanusaTop nepengeTt B peXxnum namepeHun.

KHOMKY «

11

HEBEPHbI/ NAPOJb !

PucyHok 2.34

» HACTPOWMKA RS-485 — nyHKT MEHIO NpeJHa3HauYeH A4S HacTPONKN NHTepdeii-
ca RS-485 n npotokona obmeHa C BHELUHUM YCTPOMCTBOM. OKpaH — B COOTBETCTBMM C

pUCyHKom 2.35.

HACTPOMKA RS-485 HACTPOMKA RS-485
NMPOTOKON: B3OP NPOTOKON: ModBus RTU
AOPEC: 0 ALPEC: 001
CKOPOCTb: 192000 CKOPOCTb: 192000
OAHHBIE: 8 OAHHBIE: 8
YETHOCTb: Het (N) YETHOCTb: Het (N)
CTONBUT: 1 CTONBUT: 1
» BbIXO[N » BbIXO[

a 6

PucyHok 2.35

MEHIO
KHonkamu «G», «&» n « BBOL

— B cTpoke «[TPOTOKOJ1» npoTokon obmeHa ¢ BHELWHUM ycTponcTBoM « MoDBUS
RTU» nnn B3OP;

— B cTpoke «AIPEC:» 3HauyeHue oT «1» Oo «247» (gns npoTokona obmeHa
«MoDBuUS RTU») u 3HadeHune ot «0» o «99» (ans npotokona obmeHa B3OP);

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

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

— B cTpoke «CTOIN BUT:» 3HaueHue oT «1» nnmn «2».

» MOXHO YCTaHOBUTb:

» 3BYK — nyHKT MeHI0 NnpeaHasHayeH Ans OTKYEHUs B criyyae HeobxoaumocTu
3BYKOBOIO CUrHasna aBapuMHOW CUrHanusauum aHanuaatopa npu NpeBbIEeHUN U3MEepPEH-
HbIM 3HayeHnem Cy, MM TemnepaTtypbl NpeaenoB 3anporpaMmMMpPOBaHHONO AuanasoHa
N3MEepPEHUN No TOKOBOMY BbIXOAY.
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» MO U KOHTP.CYMMbI - nyHKT MeHi0 npefHasHayeH Ond maeHTudukaumm
AaHHbIX NporpaMMHoOro obecneveHuns: 0603Ha4YeHUsi, HoMepa BEpPCUMM U NPOYNX CBEOEHUN
0 nporpamMmmMHOM obecneveHun.

MpumeyaHue- B uensx npeagoTepalleHUs HeCaHKLMOHMPOBAHHbIX HACTPOWN-
KM U BMeLLaTeNbCTBa, NMPUBOOSLLMM K UCKAXKEHUIO pe3ynbTaToB U3MEPEeHuUi, NnpesycMoT-
PEH TOMbKO NMPOCMOTP AaHHbIX NPOrpaMMHOro obecneyeHust.

» TEMIMEPATYPA BI1 - nyHKT MeHI0 NpefHasHayeH ans nHamkauum temneparty-
pbl BHYTpK Koprnyca 6noka npeobpa3oBaTenbHOro.

2.7 lMpoeedeHue usmepeHuli

CocTaBHble YacTM aHanuaaTopa AO0SMKHbl ObiTb NOArOTOBIEHbI K paboTte B COOT-
BeTCTBUK C pasgenamm 2.3.1-2.3.5.

AHanusaTtop ¢ 3aBoAa-U3rotToBUTENS NOCTABMASETCA OTrpagyMpoBaHHbIM U MOXET
ObITb Cpasy 3anyuieH B paboTy.

2.7.1 KOHTpOrb 1 n3aMeHeHMe napaMeTpoB aHanmMsaTopa

BkntounTb aHanusaTtop (6nok npeobpasosatenbHbii U BALL) n y6eguTbes:

— B COOTBETCTBUM NapaMeTpoB aHanusnpyemomn cpeapl n. 1.2.5;

— B NPaBUIbHOCTU YCTAHOBKW MapameTpoB aHanu3aTopa U pexumoB paboTbl B
COOTBETCTBUK C N. 2.6.

BknounTb aHann3aTop B COOTBETCTBYHOLLUA PEXUM:

o «Cna» — pEXMM M3MEPEHUN MAaCCOBOM KOHUEHTpaumm (akTUBHOCTM) MOHOB
HaTpus;

o «pNa» — pexumm nHagukaumm norapndpmMmnyeckoro nokasaTtensa akTMBHOCTU MOHOB
HaTpuS;

o «3[C» - pexum nHankauumn 3C.

lMTpumMmedyaHue- |_|pl/l nosiBNEHNN COMHEHUN B npaBuUSIbHOCTH nokasaHun aHa-
m3aTopa npu BbIMOJNTHEHUN I/I3MepeHl/Il7I, a TaKkxe nepepj I'IOBepKOIZ npoBecCcTn TEXHNYECKOE
O6C.|'Iy>KIIIBaHI/16 B COOTBETCTBUU C pa3geriom 3.




56

2.7.2 MpoBeneHne U3MepPEHNiA Ha NPOTOKe MNpuU NoJade aHanuanpyemoi cpeabl u3
TexHonornyeckoro Tpy6onposoaa

2.7.2.1 MNoarotoBka K U3MEPEHUAM

CoeguHeHns y3noB rmaponaHenv AoSmKHbl COOTBETCTBOBaTbL PUCYHKY 2.36.

2.7.2.2 MpoBefeHue n3MepeHun

MogaTb aHanuanpyemyto cpedy oT npobooTbopHMKa. YCTaHOBUTL pacxod aHanm-
3MpyemMon cpeabl Yepes rugponaHerns B npegenax ot 5 go 200 oM.

BHUMAHUE: HE [OOMYCKATb NMEPEMNOJIHEHUE wHpgukaTtopa pacxopaa,
obecne4yuB cBOOOAHLIN CNUB aHanNu3npyemou cpeabi!

lMepexoaHbi Npouecc nNpu cTabunbHOM MOTOKE KOHTPONMPYeMOW BOAblI NPOAOSI-
Xaetca He 6onee 10-15 MuH.

[Mocne okoHYaHWA Nepexo4HOro npouecca nokasaHusa nHankatopa BAL moryT Ko-
nebaHusa B npegenax = 5 en.

Mpn HopmarnbHoW paboTe BAL B s4enke NPOTOYHOM OOMKHO HabnaaTbCa NPOXo-
XOEeHune ny3blpbKOB CMECU BO3Ayxa C nojuienadmsatowimum peareHTom. [pu oTcyTCcTBUK
ny3bIpbKOB cnegyet obpatutbesa K n. 2.11.

Mpn nocTteneHHOM MWCTOLLEHUN MOALLeNnadYnBaloLLero peareHta BKMAYaeTCs ero
nogorpes. OTO MO3BONAET MUCMOMb30BaTh NOALLENaYMBaloOLLNA peareHT NpakTUYeckn Ha
100 %.

Mpun BkNtoYeHUn cBeToBbIX MHAaukaTopoB «MCTOLWEHWUE PEAFEHTA», «<HAPY-
WWEHUWE PEINYNMPOBAHWUA» Ha nepeaHen naHenu BAL cnegyeT obpatnteca k n. 2.11.

INpume4yaHue - lNpu NpekpalleHnn nogadn aHanuanpyemomn cpeasl OT nNpo-
000TOOPHUKA B AYENKN NMPOTOYHON COXPaHSETCS OCTaTO4YHbIM 00beM BOAbl ANst NpeaoT-
BpaLLeHNs BbICbIXaHUs 3N1EKTPOLOB.
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PucyHok 2.36 — CoeduHeHus y3noe audponaHenu IT1-1002T npu nposedeHuuU uamepeHul

¢ nodayel aHanusupyemol cpedbl U3 mexHosioau4eckoeo mpybornpoeoda
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2.7.3 lNpoBefeHne n3aMepeHnin aHanm3mpyemon cpeibl orpaHn4eHHoro obbema (B
nabopaTopHbIX YyCNOBUSAX)

N3mepeHuns aHanmampyemom cpefbl orpaHn4yeHHoro ob6bema MoryT NpoBOANTLCS:

— C UCNOoSib30BaHMEM €MKOCTWN KOHTPOISTbHOIO pacTBopa;

— C Mcnonb3oBaHWeM KomnnekTa gns otbopa npobel BP49.02.980, noctaBnsemo-
ro rno oTAEeNbHOW 3asiBKe.

IMTpumed4daHue - llpoBegeHne U3MepeHNn aHann3npyemMon cpeabl orpaHu-
YyeHHOro obbema pekomMeHAyeTCa ANs PacTBOPOB C KOHLUEHTpauuMenh WOHOB HaTpus
6onee 1 mkr/om®.

BHUMAHUE: lMNMpu Heo6xoaMMOCTM NpoOBeAEeHUA U3MEepPeHUN B pacTBopax C
KOHLIEHTpaLueit OHOB HaTpuA meHee 1 Mkr/am® o6pawats OCOBOE BHUMAHME
Ha YMCTOTY NOCYyAbl U COCTaBHbIX YacTen KOMMJeKTa ana oréopa npoobi!

2.7.3.1 MNpoBeaeHne 3MepeHnit ¢ MCNosb30BaHMEM EMKOCTU KOHTPOMBHOMO pacTeopa

CoegunHeHns y3noB rmaponaHeny AofmKHbl COOTBETCTBOBATbL PUCYHKY 2.37.

3annTb aHanuMaMpyemyio cpedy B €MKOCTb KOHTPOSMbHOrO pactBopa WU OTKPbITb
3aXnm 2.
Bkntounts BALl. CHATb nokasanusa yepe3 10-20 MUH C nHOukaTopa aHanusatopa
nnBo BHELIHEro YCTPONCTBA, €CIiM aHann3aTop K HeMy NOLKITHOYEH.
3|V|I/IHVIMaJ'IbeIl7I 06bEM aHaNU3MpyeMoii cpeapl AoIKeH 6biTb 200 cM® npu pacxone
20 cM’/MUH.
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2.7.3.2 NpoBeaeHne n3MepeHunil ¢ UCNonbL30BaHMEM KOMNNEeKTa aAns otbopa npodbl BP49.02.980

YcTaHoBUTb HaAcoc U3 komnnekta ans otbopa npobel BP49.02.980 B cooTBETCTBUM
C OOKyMeHTOM «WHCTpyKUuMs-nacnopT no yCTaHOBKE W OBCNy>XMBaHWIO nepucTtanbTuye-
CKOro Jo3upytoLero Hacoca cepun By».

CoeguHeHns ya3rnoB rugponaHenu [JOfkHbl cootBetcTBoBath Ana [T1-1002T
PUCYHKY 2.38.

MpoMbITL KanunNap B BOAE OYMLEHHOM ANs  XMMWYECKOro aHanusa o
OCT 34-70-953.2-88 (B 06ecconeHHon BOAE C HU3KUM COAEPKaHMEM HaTpus).

[MorpyauTb Kanunnsip B CTakaH ¢ aHann3npyemoun cpefomn 1 BKYUTb Hacoc.

Hacoc no3BonsieT ycTaHaBnuBaTh NOTOK A0 33 cM*/MUH. ONTUManbHbIA NOTOK NpU
npoBeAeHUN n3amMepeHnmii — 20 cM>/MUH.

Py4ykon perynartopa noTtoka yCTaHOBUTb HYXHbIA pacxod aHannsnpyemown cpegbl.
3anonHuTbL Hacoc 1 noaknmounTb Tpyoky MNMBX CT-18, maywyio oT Hacoca, K wWTryuepy
SAYENKN NPOTOYHOMN.

CHATb yCTaHOBMBLUMECS MOKa3aHUS C MHAMKATopa aHanu3atopa nnbo BHELLHEro
YCTPOWCTBA, ECIIM aHanM3aTop K HEMY NOOKIHOYEH.

lMepen npoBegeHMEM U3MEPEHUI OPYron aHanM3npyemMon cpefbl NPOMbITb Kanus-
NSp B BOAE OYMLLEHHOW A5 XMMUYECKOro aHanusa. Ecnun KoHUeHTpaumsi MOHOB HaTpus B
aHanuM3anpyemon cpege otnuyaeTcs He 6ornee, Yem B ABa pasa, onepaumm NPoMbIBKU Ka-
nunnapa npy nepexoae ot OAHOM cpefbl K ApYron MOXHO UCKMOUYUTD.

MpumeyaHue- [Onsa CHMKEHUS pacxoaa Npobbl PEKOMEHOYETCA PEXUM U3-
MepeHUIt ¢ npepbiBaHMEM NOTOKa, Tak Kak Bpemsl peakuuu aHanusatopa onpenensietcs
He CTONbKO CKOPOCTbIO MOTOKa aHanM3npyemon cpefbl Yepes SYeiky NpoTOYHY, CKOJb-
KO CKOPOCTbIO peakLun 3NeKTPoIoB.

B aTom pexunme cHayana ocywecTBnsaeTCs HeNpepbIBHbIA NPOTOK aHann3npyemomn
cpeabl Yepes s4eriky NPOTOYHYIO B TedeHre 5 MUH. 3a 3To BpeMs npoucxoant obHosrne-
HWE XNOKOCTU B A4enKe NPOTOYHOW C SNEKTPOAaMM.

[anee cnepgyet Ha 5-7 MWH OCTaAHOBUTb NPOTOK aHanM3NpPyemMon cpenbl, OTKMH-
YNTb HACOC M MNPeKpaTUTb A03MpOBaHWe MNoALlenavmBarolWero — HaxaTb KHONky «PE-
KXNM» Ha BAL, (Nnpy 3TOM AormkeH BKMtounTbea ceeToBor uHagmkatop « OCTAHOBKANY).

OTO NO3BOMSET 3MeKTpogaM cpearmpoBatb Ha HOBOE 3HaYeHWe KOHUEHTpauum no-
HOB HaTpusa B aHanuampyemon cpefe. locne aToro BKMNOYMTbL HACOC, BKMOYUTL 403UPO-
BaHMe aMMMnaka u yepes 2-3 MUH CHATb YCTaHOBMBLUMECHA NOKa3aHus C MHOuKaTopa aHa-
nusatopa nMbo BHELIHEro YyCTPOMCTBA, €CIIM aHaNM3aTop K HEMY NOOKIIOYEH.
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2.8 3asepweHue pabomsi ¢ aHa/lU3amopom

2.8.1 lNpwu kpaTKOBPEMEHHOM NepepbiBe B paboTe cnefyer:

— nepesecTu nepekntovatens « CETb » Ha Grnoke npeobpasoBaTensHOM B Mono-
xeHune « O »;

— BblkNMo4NTb BA[l, HaXkaB KHOMKY « . » Ha nepegHen naHenu bAL;

— OTKMOYMTb GnoK npeobpasoBaTenbHbIN U UCTOYHMK NuTaHua UIM-1002 ot ceTtu
nepeMeHHOro Toka (npu HeobxoaMmocTn);

— PYKOBOACTBOBATbCS YKa3aHUSIMW SKCMyaTaLMOHHOW AOKYMEHTaLUUn Ha Ucronb-
3yeMble 3M1eKTpoapb!.

2.8.2 NMpu anutenbHOM NepepbiBe B paboTe cneayeT:
— nepekpbITb Nogady aHanm3npyemon cpeapl;

— OTKMYUTL 6nok npeobpasoBaTesibHbIN U UCTOYHMK NuTaHua UIM-1002 ot cetn
nepemMeHHOro TokKa;

— BblkNMo4NTb BALl, HaXkaB KHOMKY « . » Ha nepegHen naHenu bBAL;
— CNuUTb NojLlenayvBaroLLmMi peakTuB U3 cocyaa ruaponaHenu;

— PYKOBOACTBOBATbCS YKa3aHMSIMW SKCMyaTaLMOHHOW AOKYMEHTaLUMn Ha Ucnonb-
3yemble 3M1eKTpoapbl.

2.9 SkpaHbI npedynpexodeHul

OkpaH npenynpexaeHns B COOTBETCTBUM

C puCyHKOM 2.39 nosBUTCA Mpu NpeBbILLEHUN A pNa 5.49

n3mepeHHbIM 3HayeHnem Cy, BepxHero npeae-

na 3anporpaMmMMpoBaHHOro AwanasoHa usme- | MKF

pPEeHU No TOKOBOMY BbIX04y. — CNa\ 75 2
|

24.3 °C

PucyHok 2.39

OKpaH npegynpexneHnsi B COOTBETCTBUN
C pucyHkoMm 2.40 nosiBUTCA MpU NpeBbILLEHUN
N3MepeHHbIM 3Ha4YeHneM TemnepaTypbl aHanu-

31pyemoi cpedbl BEPXHEro Npeaena avanasoHa 5 9 8
n3MepeHuni. p N a .

~ | -

50.7 °C-

A CNa  24.3 mkrigm®

PucyHok 2.40
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OKpaH npegynpexneHusi B COOTBETCTBUN
C PUCYHKOM 2.41 NOoABUTCH, €CIN:

— N3MEpPEeHHOe 3HayeHue TemmnepaTypsbl
aHanuaupyemoun cpefbl nNpesBbillaeT BepXHUM
npegen ananasoHa UsMepeHui;

— n3mMepeHHoe 3HayeHue pNa npesbllwa-
eT BepxHun npegen 3anporpammMMpoBaHHOIO
AnanasoHa U3MepeHUn No TOKOBOMY BbIXoay.

OKpaH npegynpexneHusi B COOTBETCTBUN
C PUCYHKOM 2.42 NOABUTCA NpU MpeBbILLEHUN
n3mepeHHblM 3HadveHnem J[C npegenoB aua-
nasoHa namepeHun.

OKpaH npefynpexneHusi B COOTBETCTBUM
C PUCYHKOM 2.43 NOABUTCH, €CIIM U3MEepPEHHOoe
3HayeHune pNa BbIXOAUT 3a BEPXHIOK YCTaBKY.

OKpaH npenynpexneHnsi B COOTBETCTBUN
C PUCYHKOM 2.44 NOABUTCH, €CNU:

— B kaHane A namepeHHoe 3HayeHue Cnq
BbIXOAUT 32 HWXKHIOK YCTaBKY;

— B KaHane B namepeHHoe 3HaveHne pNa
BbIXOAUT 3a BEPXHIOK YCTaBKY.

_]JNa— 5.98

24.3 mkr/igm®

A CNa

~ |-

50.7-°C+
|

PucyHok 2.41

A
.uc— _1250 vB

IS
25.7 °C

PucyHok 2.42

24.3 mkrigm®

5.98

B CNa
pPNa

~ -

ExS 24.3 °C
PucyHok 2.43
A Cna 3.9 aw
-
A 25.0°C
B pNa 5.98
_;I\\_ 25.0°C

PucyHok 2.44

IlpumMeyaHue - YucneHHole 3HaveHus Cy,, pNa, 3C, a Takke Temnepary-
pbl Ha 3KpaHax NpeaynpexaneHnn aHanmaatopa MoryT ObiTb APYrMMN.
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2.10 SKkpaHbI HeucnpasHocmeu aHasau3amopa

Mpn NosiBNeHUM 3KpaHOB B COOTBETCTBUMM C pUCyHKamu 2.45-2.54 cnepyet obpa-
TUTbCca K n. 2.11.

A BHUMAHUE ! A BHUMAHUE !
OATYUK HET CBA3U
HE NOAKITKOYEH ! C OATYUKOM !
PucyHok 2.45 PucyHok 2.46
A rPAOYUPOBKA pH A
BHUMAHUE !
OLUMBKA TPAOYUPOBKH ! HET CBA3U
BY®EP HE ONPEOEJEH ! C bAQO !
PucyHok 2.47 PucyHok 2.48

Mpn nosiBneHuMM Ha 3kpaHe Onoka npeobpasoBaTesibHOro MUralwmx Hagnucemn
«OWNMBKA BA F1», «OWWMBKA BAL F3», «OWWMBKA BAL F4», «OLUMBKA BAL F5»,
«OWNBKA BAL F6», « OLUMBKA BA F9» cnegyeT B pexume MHAWKALUU OOHOro U3 Ka-
HamnoB HaXaTb KHOMKY «@» Ha nepegHen naHenun 6noka npeobpasoBaTesnibHOroO Ans Bbl-
30Ba 9KpaHa onucaHuna owndkmn BAL.

A OWWBKA BAL F1 A OWWBKA BALO F3
OLWUMBKA TAMATU OLUMBKA YINPABJIEHUA
OATYUKA ! HAIPEBA !
> BbIXO[ » BbIXOo[

PucyHok 2.49 PucyHok 2.50
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A OWUMBKA BAL F4

OWWUBKA BKIOYEHUA
HAIPEBA !

» BbIXO[

A OWWMBKA BAL F5

OWUBKA OTKITIOYEHUA
HAIPEBA !

> BbIXO[

PucyHok 2.51

PucyHok 2.52

A OWNBKA BA[L F6

NMATAHUE BAL
OTKIMKOYEHO !

> BbIXO[

A OWWMBKA BAL F9

CBON TAKTUPOBAHUA !

> BbIXO[

PucyHok 2.53

PucyHok 2.54

2.11 Bo3MOXXHble HeucrnpagHocmu U MemooObl UX ycmpaHeHUs!

2.11.1 XapakTepHble HEMCNPaBHOCTU aHanusaTopa U MeToabl UX YCTpaHeHUs npu-

BeAeHbl B Tabnuue 2.5.

Tabnuya 2.5

HewncnpaBHOCTb BeposaTHas npuynHa MeToabl ycTpaHeHuns
1 bnok npeobpasoBaTtenbHbii He | Bbiwnn n3 ctpos cete- | N. 4 PeMOHT
BKIMOYaeTcs Bble NpefoXpaHuTenu B 3aBOLCKMX YCIOBUAX
2 MNokasaHuna Cy, Ha 6rioke npe- | Boixog n3 ctpos 3amMeHUTb HaTpueBbIv

06pasoBaTean0M 3HA4YNTEJNIbHO | HATPUEeBOro aNneKkTpoaa aAneKTpoa.

OoTNM4YarTCa OT npeanonaraemo-
ro 3Ha4YeHus:.

Mpu rpagyupoBke aHanusaTtopa
no rpagyMpoBOYHbLIM pacTBOpam

Mocne 3ameHbl nposec-
TV rpagyupoBKy MO KOH-
LEeHTpauMm WOHOB Ha-
Tpua (n. 3.3.8).

nokasaHusi aHanuaaTopa nouTu | Beixon 13 cTpost 3ameHuTb pH-anekTpoa.

HE W3MEHAITCA MNpun nogadvye K pH-SJ’IeKTpOD,a

anekTpodam rpagyupOBOYHbIX
pPacTBOPOB C pasHbIM 3HAYEHUEM
Chna

lNocne 3ameHsbl
NPOBECTU rpagyvupoBKy
pH-anekTpoga

(n. 3.3.7).

3 NamepeHHoe 3HayeHue Temne- | Bbixoa ns ctpos n. 4 PeMoHT
paTypbl aHanusanpyemon cpefbl | gaTynka TemnepaTypbl B 3aBOJCKMX YCINOBUAX

SHA4YNTENBbHO oTIin4aeTCcAa oT
npeanonaraemMoro 3Hav4eHus
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HewncnpaBHoCTb BeposTHasa npuynHa MeToabl ycTpaHeHns
4 He npoucxogut MeperHyta Tpybka, co- | YcTpaHuTb nepernd
nogwienaymBaHue eVHSAIOWEN  KoMmpec-

aHanuampyemMoWn cpeapl npu
paGoTaloLem KOMMNpPeCccope.
3anax noauienaymBaroLero pea-

reHTa (ammmaka).
BkntoyeHnbl cBetogmoabl  BA[
«HapyweHne perynupoBaHusay,

«McToweHne peareHTtar», «Pabo-
Ta» n «Harpesy.

lMokasaHna Ha wvHaukaTope BA[
MmeHee «010».

NokasaHusa Cyay Ha Bnoke
npeobpasoBaTenbHOM

6nu3ku k 0 Mkr/am®

COp C S14enKonm MNpOoTOou-
HOM

MoBpexaeHue Tpyoku,
coeuHSALLILEN
KOMMpeccop C S4Yeunkomn
NPOTOYHON

3amMeHuTb TpPYyOKY
(MBX CT-18 Dgpyrp.2,5%1,
L =500 mm)

HennoTtHas nocagka
npobku Ha cocyn
noawenaymparoLLnm
peareHTom

3aBepHyTb ravky
HaKngHyo

MoBpexaeHo KonbLOo
YNNOTHUTESNBHOE Ha
npobke cocyna ons
amMMmaka

n. 3.3.7. 3ameHnTb
KONbLO YNAOTHUTENbHOE
Ha npobke cocyga And
amMMuaka

5 lNokasaHusa Ha nHgukaTope
BALl meHatoTca ot 10 go 300.
3anax ammmaka.

BknitouweH ceetoanon BA
«HapyuweHue perynmpoBaHus»

MexaHunyeckoe noBpex-
AEeHne cocyda ¢ nogule-
naymBaroWnm  peares-
TOM (aMMMaKomMm).

3ameHuTb cocyn (dna-
KOH nnacTukoBbIn 1 ,D,M3)

6 lNokasaHusa aHanusaTopa
HeyCTOMN4YMBbI

O6pLiB B kKabene wunu
OTCYTCTBME KOHTaKTa B
pasbeme kabensi anek-
Tpoaa

MpoBepuTb Ku obecne-
YNTb HAOEXHbIA KOHTaKT
UnNn ycTpaHntb o6pbiB B
kabene

7 HeT npotoka aHanusanpyemown
cpedbl Yepes MHAMKATOp pacxo-
4a, HO eCTb nepenus B Nepenue-
HOM YyCTpOMCTBE

3acopuncs ouneTp

n. 3.3.9.2. 3ameHuTb

PUNbTPYOLWLNIA
mMaTtepuarn
3acopwncs xuknep n. 3.3.4. [lpounctutb

SYEeNKN NPOTOYHON

XUKNep S4Yenkn npoTou-
HOM

8 Nogbem ypoBHA (nNepenosiHe-
HWe) nHauKaTopa pacxoaa

HapyLieH oTToK BOAbI
N3 SYENKN NPOTOYHOM

Ob6ecneuntb cBOBOAHBLIN
cnuB BoAbl K3  TpybKM
MBX CT-18 Bayrp.16,0%2,0;
L =500 mm

MpeBblWweH aonycTu-
MbIA pacxod BOAbl 4e-
pe3 a4enKy NPOTOYHYHO

O6ecneunTb pacxoq
BOAbI He bonee
200 gm3/y

9 Het npoTtoka aHanu3anpyemown
cpeAbl Yepes nHavkKaTop pacxoaa

He nopaetca aHanuau-
pyemasi cpega OT npo-
000TOOpPHMKA

MopaTb aHanMaMpyemyto
cpegy oT npobooTbop-
HUKa

3acopuncs punbTp

n. 3.3.9.2. 3ameHuTbL

PUNLTPYOLWLNKA
Martepuan
3acopurncs Xuknep n. 3.3.4. [lpounctutb

AYEeNKN NPOTOYHON

XUKNep S4Yenkn npoTou-
HOM
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2.11.2 CoobLieHNss 0 HEUCNPaBHOCTSX, BbIBOAMMbIE Ha 3KpaH MHOMKaTopa Gnoka
npeobpa3oBaTenbHOro, U METOAbI X YCTPAHEHUS NpMBeAEHbI B Tabnuue 2.6.

Tabnuya 2.6
OKpaH BeposaTHasa npunynHa MeToab! yCcTpaHeHus
HencnpaBHOCTU
6noka npeobpasoBa-
TENbHOro
1 «BHUMAHUE! Kabenb K1002.5 nn6o K1002.L | Noakntountb kabenb K pasb-
OATYHYMK HE He MOAKITOYEH K pa3bemy emy «JATHUK A» nnn «dAT-
MOOKITKOYEH!» «OATYUUK A» unu «JATUHMK B» | YAK B» Gnoka npeobpasoBa-
6noka npeobpasoBaTenibHOro TENbHOro
HewncnpaBHocTb kabens Pasgen 4. PeMoHT B
3aBOJCKUX YCNOBUSAX
2 «BHAMAHWE! Kabenb K1002.5 nnb6o K1002.L | Moakntountsb Kabenb K
HET CBA3N C He NOAKMIOYEH K pasbemy pasbeMy «BbIXO[L»
OATHMKOM!» «BbIXO[O» 6roka ycunutens broka ycunutens
HewncnpaBHocTb kabens Pasgen 4. PeMoHT B

3adBOACKNX YCITOBUAX

3 «PAOYUPOBKA | He onpegeneHo 3HaveHne pH Bbikntounts pH-meTp.

pH OWWNBKA TPA- | BydepHoro pacTteopa MpoBepntb, 4TO OBydepHbIN

OYUPOBKW! BY- pacTBOp MMEET OAHO U3 3Ha-

OEP HE yeHun pH 1,65 nnn 9,18.

OMPEAEJIEH!» [MpoBepUTb ANEKTPOoab!

4 «MPOBEPBLTE MospexaeHue pH-anekTpoaa. MpoBepuTb anekTpoa

ONEKTPObI!» HepnoctaTto4HbIN YpOBEHD (LenoCcTHOCTb 3NeKTPoaoB U
anekTponuTa B anekTpoae YPOBEHb 3rieKkTponuTa B
CpaBHEeHUS. 9NEeKTpoae CpaBHEHMS).

MpoBeputb BydepHbie
pacTBopsbl. [locne atoro

BHOBb MPOBECTU rpagyupOBKY
pH-anekTpoaa

aHanusaTopa
5 «BHAMAHUWE! 3Ha4veHne a unu Tun anektpoga | n. 3.3.8. [lpoBectn rpagywu-
N3MEHUNACH a He coBnagaeTr C napameTpamu | POBKY MO KOHLUEHTpauum Wo-
NMPOBEOVTE nocnegHen rpagympoBKu HOB HaTpusA
rPAOAYNPOBKY (Npn BbIXOAE M3 MyHKTa noame-
Na!» Hi0 «QJIEKTPO[ Nay)
6 «BHUMAHUE! 3HayeHune a unm Tun anekTpoaa | n.3.3.8 lMposectn rpagyvpos-
rPAOYNPOBKA He coBnagaeT C napamMeTpamu | Ky MO KOHUEeHTpauunm WOHOB
HE COOTBETCT-| nocnegHewn rpagympoBKu HaTpus
BYET  TAPAMET-| (npn BkntoveHun 6Grioka npeob-
PAM OJIEKTPOLOA | pasoBaTenbHOro)
NMPOBEOUTE
rPAYVPOBKY Nal»
7 «BHNMAHWE! HeucnpaBHocTb B paboTe Paspgen 4. PemoHT B
OLWNBKA BJTOKA BA 3aBOCKMX YCIOBUAX
ABTOMATWNYE-
CKOIro go3mnprPo-

BAHUNA!»
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lNpodomkeHue mabnuubi 2.6

OKpaH oLnbKN
6noka npeobpasoBa-

BeposTHasa npuunHa

MeToab! ycTpaHeHus

TENbHOro
8 «OWNBKA HaTtuyuk nposognumocTtn Ar1-1002 | NoagknounTb gaTyMk NpOBO-
BA F1 OLUMNBKA He nogkntodeH kK BA anmocTtum [IM-1002 k BA
NMAMATU [laTymk NnpoBOAMMOCTH Paspen 4. PeMOHT B 3aBo-
AOATUNKA» OM-1002 Bbilien us cTpos [ICKMX YCMOBUSAX
9 «OWNBKA C6owu B nporpamme. Otkntounte  BALL un cHoBa
BAIl F3 OLLWNBKA BA/[l Bbiwen ns cTpos. BKNtOUNTL. B cnyyae nosToO-
YIMNPABJIEHAA PEHNSA — PEMOHT B
HAITPEBA!» 3aBOJCKNX YCNOBUSAX.
10 «OLWNBKA HeucnpaBHocTb uUenen ynpas- | [lpoBepuTb Lenu ynpasBneHust
BAL F4 OLUMBKA NEeHnsa HarpeBoM WUNW Lernen ns- | HarpeeoM WUnNn uenu mnsamepe-
BKITKOUMEHUA MepeHUs TemnepaTypbl Harpe- | HUA TemnepaTypbl Harpesa-
HAIPEBA!» BaTens Tens
11 «OWMBKA
BAL F5 OLUMBKA
OTKNKOYEHUA
HAIMPEBA!»
12 «OLWWMNBKA BAl| He nogaeTcs anekTpuyeckoe [MpoBepuTb Lenn
F6 MATAHUE nutaHne Ha BAL 3MEeKTPUYECKOro NuTaHmnA
BAO OTKINKOYE- BAL
HO!»
13 «OLWWMNBKA BALl| Cbon B nporpamme. Otkntounte BALL un cHoBa
F9 CBOW TAKTU- HeucnpasHocTb BA[, BKMOYNTL. B crnyyae nosTo-
POBAHUA!» PEHUS — PEMOHT B 3aBOLCKUX

YCIOBUSIX.

14 «OLWMNBKA
BAI F10» n

«BHAMAHWE!
HET CBA3UN ¢

BAO»

CoeguHuTenbHbIN Kabenb
(Mexay GroKoOM ycunuTens u
BALl) He NoAKNYeH K pasbemy
6Gnoka ycunutens

MNogcoeanHnTb Kabenb K
6noky ycunurtens

CoeauHUTENbHbIN
Kabenb NoBpexaeH

HapyLwleH KOHTaKT npu pacnavke
kabens B pasbemax, MNOAKMo-
YaeMblx NMbo K BroKy ycunure-
nsa nmbo k BAL

Paspen 4. PemoHT B
3aBOACKMX YCITOBUSAX

Mpn BbISIBNEHNN HEYKa3aHHbIX HEUCMPABHOCTEN UMM HEBO3MOXHOCTU YCTPaAHEHUS
HeucnpaBHOCTU cBOMMU cunamu criegyet obpatntbcs B OO0 «B30OP».
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3 TEXHUWYECKOE OBCITYXUBAHUE

3.1 Mepbi 6e30nacHocmu

Mepen TeXHUYECKMM 0BCNyXMBaHUEM CreayeT:
— MNepekpbITb NoAady aHanuampyemow cpeap;
— yAanuTb aHanuM3upyemyto cpeay 13 rmaponaHenm.

3.2 O6bwue ykasaHusi

3.2.1 Bce Buabl TexHu4veckoro obenyxunsanusa (ganee TO) OOMKHbI BbIMOMHATLCA
KBanMuLMpOBaHHbIM OnepaTUBHBLIM NEepPCcoHanoM, UMeEKLWNM OoNycK K paboTe C anek-
TpoyctaHoBkamun o 1000 B, a Tak e nsy4mBlUMM HacToOsLLEee PYKOBOACTBO MO 3KCMnya-
Taumu 1 gencTByoLme npasuna paboTbl C XMMUYECKUMN peakTUBaMU.

3.2.2 TexHn4yeckoe obcnyxmBaHue Onsi aHanu3aTopa, Haxoasiwerocs B aKcrnsya-
Taumu, BKN4YaeT B cebs onepauum HeperriaMeHTUPOBAHHOIO U pernamMeHTUPOBaHHOMO
obcnyxusaHus.

3.2.3 B cocTtaB HepernameHtnposaHHoro TO Bxoadar:

— 9KcnnyaTaumoHHbIN yXxo[;

— cOAepxaHue aHanuaaTtopa B MCNpaBHOM COCTOsIHMM (Tabnuubl 2.5-2.6);

— CBOEBpPEMEHHas 3aMeHa U3gernimm ¢ orpaHUYeHHbIM PeCYpCOM U pacxXxogHbIX Ma-
Tepuanos.

Bce oGHapyxeHHble npu HepernameHTupoBaHHoM TO HeucnpaBHOCTM B paboTe
aHanusaTtopa LOMKHbl OblTb YCTPaHEeHbl CuiaMmu onepaTUBHOIO nepcoHana.

3.2.4 PernameHtnpoBaHHoe TO peanuayetca B popme nnaHosBbix TO, ob6bem un
NepuoanYHOCTb KOTOPLIX NpMBEAEHbI B Tabnvue 3.1.

Tabnuya 3.1
Ne nn. HanmeHoBaHue paboTbl [MepunogmyHoCTb
P3 TEXHMYECKOro obCcnyxXneaHus
eXeHe- | OQWH pa3 | OAWH pas | eXxxerogHo
nenbHo | B 3 Mec. | B 6 Mec.
3.3.1 | BHewHun ocmoTp * * * +
3.3.2 [MpoBepka JYHKUMOHNPOBaHNA
aHanmusaTtopa B pasfnuYHbIX pexu- * * * +
Max paboThl
3.3.3 HapyxHasi yMcTka coCTaBHbIX Yac- * + +
Teun aHanusaTopa
3.34 L‘|I/IS)TKa XUKrepa f4enku npoToy- * * * *
HOWM
3.3.5 |[llpoBepka anektponuta B anek- * * N N
TpOAe CpaBHEHMSA
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lNpodomkeHue mabnuup! 3.1

Ne nn. HanmeHoBaHne paboTbl lMepuognyHoCTb
P3 TeXHU4eCcKoro obcnyxmBaHus
eXeHe- | OQVH pa3 | OAWH pas | eXxerogHo
AenbHo | B 3 Mec. | B 6 Mec.
3.3.6 | [lpoBepka nokasaHun no temnepa- . . . +
Type
3.3.7 | 'pagyvpoBka pH-anekTpoaa * * + +
3.3.8 |lpagyvpoBka aHanusaTtopa Mo
KOHUEHTpaLuMm NOHOB HaTpus:
3.3.8.2 |- «TUMOA» nnbo «TUMOO»; * * + +
3.3.8.3 |- «TUMA» nnéo «TUM10»; * * + +
3.3.8.4 | - «TUM2A» nubo «TUM20». * * + +
3.3.9 | BameHa pacxoaHbIX MaTtepuanos:
3.3.9.1 | — nogLenadunBarowero peareHTa; * * * +
3.3.9.2 | — cunbTpylowero matepuana. * * * +
3.3.10 | 3ameHa 1M3genun ¢ orpaHNYEeHHbIM
pecypcom:
3.3.10.1 | — ynnoTHUTENbHbIX KOoneL; * * * *
3.3.10.2 | — Tpy6ok NBX CT-18. * * * *

YcnoBHble 0003Ha4YeHus:
«+» — TexHum4eckoe obcnyxmnBaHme NPoBOAAT;
«*» — TeXHM4eckoe obcnyxmnBaHme NpoBoAAT NP HEOOXOANMOCTM.

C1abunbHOCTb METPONOrMYECKUX XapakTepUCTUK aHanu3aTopa nogaepXvmBaeTcs
nyTem:

1 npoBeneHus rpagyMpoBKM aHanua3aTopa B COOTBETCTBUM € Tabnuuen 3.1;

2 NPOBEPKOW NokasaHuKn No TemnepaType He pexe OOHOro pasa B rof;

3 [OMOMHUTENBHOIO KOHTPOSSA C MOMOLLbIO MOBEPEHHBIX NPUBOPOB PYYHOrO KOH-
TPONSA akkpeauToBaHHbIMUK nabopaTtopusiMn cTaHuun. [eprnoanyHOCTb NPOBEPKM B COOT-
BETCTBMM C PEXUMHBIMW KapTaMn Unn OeNCTBYIOLLMMU HOPMaTUBHBIMW JOKYMEHTaMU Ha
00beM N NePUOANYHOCTb XMMNYECKOTO KOHTPOSS.

O6HapyeHHble npu nnaHoBom TO gedekTbl y3roB M getanen, Kotopble npu
AanbHenWwen sKcnnyatauumM aHanu3atopa MOryT HapywuTb ero paboTocnocobHOCTb,
AOJTKHbI BbITb YCTPaHEHDI.
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3.3 lNopsidok mexHuU4Yeckoz20 obcryxueaHusi

3.3.1 BHewHnn ocmoTp

Mpv NnpoBeaeHMN BHELLHErO OCMOTpa aHanusaTopa NpoBepsitoT:

— OTCYTCTBME MEXaHWYECKMX NMOBPEXAEHUIA COCTaBHbIX YacTel aHanM3aTopa;

— UCNpPaBHOCTb pa3beMOoB, KHOMOK, COEAMHUTENbHbIX Kabenen;

— COCTOSIHME NaKOKPaCOYHbIX MOKPLITUIA, NPaBUINbHOCTb U YETKOCTb MapKUPOBKU.

3.3.2 MNpoBepka pyHKLUMOHNPOBAHMS aHann3aTopa B pasfmyHbIX pexumMax paboTsbl

[na npoBeaeHusi NpoBepPKM (PYHKLUMOHMPOBAHUA aHanusaTtopa B pasfnyHbIX pe-
Xnmax paboTbl BKMNHOYAKT aHanusaTop W npoBepsitoT paboTocnocOoBHOCTL  KHOMOK
MEHIO

(— BBOL », « KAHATI», «G» 7] «&» « 6 M.

PesynbTaTbl NPOBEPKM CHUTAIOT YAOBNETBOPUTENBHBLIMU, ECIN:
— noacseymBaeTcs knasuwa « CETby;

— TPU HaXXaTU KHOMKN « » aHannm3aTtop nepexoaunTt n3 pexumma M3MepeHI/IIZ

BBO[
B PEXNM KOHTPOJIA U USAMEHEHUA NMapaMeTPOB (BXO)J, B MeHI-O);

— npun Haxatumn kHonkn «KAHAIJT» n3aMeHsieTcs pexuMm UHOMKauMM KaHarnoB B 3a-
BMCMMOCTM OT KONMYECTBA NOAKITHOYEHHbLIX KaHanos (oanH nMbo aga);

— KHOMKaMu «G» «&» ocyllecTBriAeTCcd nepemeleHmne no CTpokam MeHIO;

— KHOMKOW « 6 » OCYLUECTBIIAETCA BKIMIOYEHME U OTKITHOYEHME MOACBETKM 3KpaHa
MHOUKaTopa.

3.3.3 HapyxHas yncTka coCcTaBHbIX YacTen aHanuasartopa

BHUMAHUE: HE OOMYCKATb nonagaHMa MoKOLWMX pacTBOPOB (CpeacTB) Ha
pa3bemMbl bnoka npeobpasoBatenbHOro, 6yoka ycunutensa n bA!

BolkntounTts 610k npeobpasoBaTtenbHbli (nepeBectn nepekntovatens «CETb» B
nonoxeHne « O »). OTkNouMTb 6noK npeobpasoBaTenbHbIN U UCTOYHUK NUTAHUA
NIM-1002 oT ceT NepeMeHHOoro Toka.

UuncTky HapyxHOM noBepxHOCTU 6noka npeobpasoBaTenbHOro, rmaponaHenu, muc-
ToyHuka nutaHusa UM-1002 B cnyyae 3arpsisHEHUs1 NPOM3BOAUTL C UCMONb30BaHNEM MSIT-
KX MOIOLLMX CPeaCTB C nocnenyoLwen NnpoMbiBKON ANCTUNNIMPOBAHHOW BOLOW.
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lTpumedyaHue— B kayecTBe MArkOro MoLLEro cpeacrea MOXXHO MCMNOMb30-
BaTb MbUbHbIM pacTeop: 40-50 r cTpyxku mbina no NOCT 28546-2002 pacTBopuTb B
300-400 cm® ropsiueit Boab!.

3.3.4 Yunctka xuknepa a4emkm NnpoTo4HOM

Ansa yncTku xuknepa (pucyHok 3.1) HyxHo cHATb TpyoKy MNBX CT-18 Dguyrp.2,5%1,0
co wrTyuepa (NpyM HeobXxoAUMOCTU BbIBEPHYTL LUTYLLEP) U NpoayTb Xuknep. MoxHo npo-
YUCTUTb €ro MegHOM NPOBOSIOKOM NMOO 3a0CTPEHHOM AEPEBAHHOMN NAfIOYKON.

HAunameTtp oTBepcTUs xuknepa 0,75 mm.

Wryuep
AYENKN NPOTOYHOWN

PucyHok 3.1 — LLImyuep sideltku rnpomoyHou

3.3.5 lNpoBepka anekTponuTa B af1eKTpoae CpaBHEHUS

lMNpoBepka YPOBHA 3NEKTPOJIUTa B JJNIEKTPOAE CPpaBHEHUA N OOJIMBKA 3NEKTPOSIUTa
OocyLllecTBIAEeTCA B COOTBETCTBMN C NMACMNOPTOM Ha 311eKTpoa.
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3.3.6 lNpoBepka nokasaHun No Temnepartype

[nsa BbINONHEHNA NPOBEPKN MOKa3aHUM Mo TeMnepatype U3Bneyvb 13 G4emnkn npo-
TOYHOW AaTyuK TemnepaTypbl U MOSTHOCTLIO MOrpy3nTb €ro B CTakaH (Hanpumep, CTakaH
H-1-5000 TC NOCT 25336-82) c Booon KOMHaTHOW TeMnepaTypbl.

Pagom ¢ gatumkom TemnepaTtypbl MOMeCTUTb nabopaTopHbii TEPMOMETP B COOT-
BETCTBUMU C PUCYHKOM 3.2.

[oxpaTbCca yCTaHOBMBLUMXCS MOKasaHWM No Temnepatype Ha uvHavkaTope 6noka
npeobpasoBaTenibHOro 1 nabopaTtopHOro TepMomMeTpa.

PasHuua mexay nokasaHusMM aHanusatopa u nabopaTopHOro TepMomeTpa He
AO0SMKHa BbIXxoauTb 3a npegensl = 0,3 °C.

Ecnn nokasaHusa BbIXOOAT 3a YCTAHOBMEHHbIE Mpefenbl, aHanu3aTop NoanexuT
PEMOHTY B 3aBOACKMNX YCIIOBUSIX.

JJ,aTqMK/

Temneparypbl

CTaKaH/

C BOAOM

PucyHok 3.2



74

3.3.7 'papyuposka pH-anekTpoaa

3.3.7.1 Ycnous npoBeAeHUs rpagympoBKu

"papynpoBKy aHanu3aTopa crnegyeT NpoBoAUTb Npu Temnepatype 6ydepHbIX pac-
TBOpOB (20,0 + 5,0) °C, npn aToM TemnepaTypbl ABYX BydepHbIX pacTBOPOB HE OOSKHbI
oTnuyaTtbcs 6onee, yem Ha 2 °C.

3.3.7.2 lNogroToBKa K rpagyvpoBke

CoeanHeHnsa y350B rmgponaHesnin oJKHbl COOTBETCTBOBATb PUCYHKY 3.3.

INpumedyaHue— CoegnHeHne Tpybkamm NBX CT-18 cocTtaBHbIX YacTen rma-
ponaHenu He BNUSIET Ha NPOLECC rpagynpoBKH.

3akpbITb 06a 3axuma.

N3 pasbema «OMOPHbIN 3MEKTPOM» 6rnoka younuTens nasneYs WTencenb co-
eVMHUTENbHOro NpoBO4Aa M BCTaBUTb B 3TOT pas3beM LUTencerb 3MeKkTpoda CpaBHEHUS
(pycyHok 3.4), BXogswero B KOMMEKT MOCTaBKU.

M3Bneyb 13 s4erkn NpoToYHOM JaTymK TemnepaTypbl n pH-anekTpos.

3annBoYHOE OTBEPCTME ANeKTpoaa CpaBHEHUS] HEOOXOANMO OTKPbITb.

MpombITb pH-3nekTpoa, AaTynk TemnepaTypbl U 3NEKTPOS CPpaBHEHUSA cHavana B
ANCTUINNMPOBaHHOW BoAde (mocnegoBaTernbHO B ABYX cocydax), a 3aTeM B nepsBom Oy-
dhepHOM pacTBoOpe, N0 KOTOPOMY MPOBOAAT rpagyumpoBKy — Hanpumep, B BydepHom pac-
TBOpeE, BOCnpomnsBoasiem 3HadyeHme pH 1,65 npu Temnepatype pacteopa (25 + 0,2) °C.

MomecTuTb aNeKkTpoAdbl M AaTynK TemnepaTtypbl B HEUCMNONb30BaBLUMIACH paHee
nepsbl BydepHbI pacTBop. BeigepxaTb anektpoabl B 6ydepHom pactesope 10 MuH.

BkntounTb aHanu3aTop 1 AoX4aTbCA YCTaHOBUBLLMXCHA MOKa3aHWUNA.
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Bnok ycunurens

Kabenb coegmMHUTEnbHbIN
K1002.5

LTencenb
3MeKTpoAa CpaBHEHMS

PucyHok 3.4 — lNodkntoyeHue anekmpoda cpasHeHUs K 610Ky ycunumernisi

3.3.7.3 lNopsagok npoBefeHus rpagyvpoBKu

1 KHonkon «KAHAIJT» BKIOUMTL peXnM M3MEpPEHU TOro KaHarna, KoTopbli Heob-
X0OUMO oTrpagyupoBaTb (Hanpumep, kaHan A).

2 HaxaTb KHomnkK «MEHK)
Y “Beon

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

» — nosiButcs akpaH MEHIO [A].

« BBO » — nosiBuTCs akpaH nogmeHto NPAOYMNPOBKA.
4 YCcTaHOBUTb Mapkep «P» Ha CTPOKY FPAOYUPOBKA pH
«FPAOYUPOBKA pH» 1 HaxaTb KHOMKY A
« MEHIO » — MOSIBUTCS 9KpaH B COOTBETCTBUU C
BBO[ pH 1.74
pucyHkom 3.5. 270 mB
BY®EP 1.65
» BbIMOJIHUTb
BbIXOa 25.0°C
PucyHok 3.5

5 YctaHoBuTb Mapkep «P» Ha cTpoky «BbIMOJIHUTb» © HaxaTe KHOMKy
MEHIO

BBO[

« » — NMOSIBUTCS 9KpaH B COOTBETCTBUM C PUCYHKOM 3.6.
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A rPAOYUPOBKA pH

270 mB
BY®EP 1.65 02 MumH

» BbiXOA 25.0°C
PucyHok 3.6

Ecnu 3HayeHune pH 6ydepHoro pactsopa
aBTOMATU4ECKN He onpeneneHo, NosiBUTCS 3K- A FPAOYUPOBKA pH
paH B cOOTBETCTBUM C pucyHkoMm 3.7. Cneagyet
obpatntecak n. 2.11.

OWWBKA TPAOYUPOBKM !

BY®EP HE OMNPEQOEJEH !

PucyHok 3.7

6 Ecnun 3HauyeHue pH BydepHoro pactesopa aBToMaTUYECKM ONpeaeneHo, NosiBUT-
ca 3HadveHue pH BydepHoro pacteopa U Ha4yHeTCs 3anofiHeHue nporpecc-meTpa. lNocne
3anosiHeHUs nNporpecc-meTpa NOsIBUTCA 9KpaH B COOTBETCTBMM C PUCYHKOM 3.8.

A rPAOYUPOBKA pH

pH 1.65

276 mB
BY®EP 1.65 02 MumH

Mporpecc-meTp

> MPOAOIIXKUTD 25.0°C

PucyHok 3.8
7 YcTaHOBUTb MapkKep «P» Ha CTPOKY A FPAJJ,YMPOBKA pH
«MPOOOITKUTb» 1 HaxaTb KHOMKY « MEHIO »
BBO[ H

— TOSIBUTCA 3KpaH B  COOTBETCTBUU C p 165
pucyHkom 3.9. -160 mB

BY®EP 9.18

BbINONMHUTb

» BbIXOa 25.0 °C
PucyHok 3.9

8 Ecnu rpagyvpoBka no BTopomy GydepHOMy pacTBopy He TpebyeTcs, ycTaHo-

MEH
BUTb Mapkep « P » Ha cTpoky « BbIXOO» v HaxaTb KHOMKY «

» — NMNOABUTCA 3KpaH B
BBOQ P

COOTBETCTBUM C pUcyHKkoM 3.10a.
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A ANEKTPOA pH A 3NEKTPOA pH
S = 100 % S = 100 %
Ei = =35 mB Ei = =35 mB
pHi = 7.0 pHi = 7.0
~N ~
— MNPOBEPBLTE 3NIEKTPOL ' —
e ~N
» BbIXO[a » BbIXo[a
a 6

PucyHok 3.10

lTpume4aHue— OKpaH B COOTBETCTBUN C pucyHkoM 3.106 nosiBuTcs, ecnu
3HayeHus vHauuMpyemblx napameTpoB (S unu Ei) BbIXOOAT 3a gonycTuMble npenensl.
Cnepyet obpatuteca k n. 2.11.

9 YcTaHOBUTL Mapkep «P» Ha CTPOKY COXPAHUTB

«BbIXOO» n HaxaTb KHOMKY «MEHIO » — nos-
BBO[ » A
BUTCH 3KpaH B COOTBETCTBUN C PUCYHKOM 3.11.

HET

PucyHok 3.11

10 YcTtaHOBWUTb Mapkep «P» Ha CTPOKY

OA 1 HaxaTb KHOMKY « BBOE » — MOABUTCH K- A BBEOAUTE [OATY
paH B COOTBETCTBUUN C PUCYHKOM 3.12.
aA.MM.I'r
| —:/(I)g.— 01. 15
BbiXOo[

PucyHok 3.12

Mocne ycTaHOBKWN AaTbl KHOMKaMM «G», «» YyCTaHOBUTb Mapkep «P» Ha CTPOKY

MEHIO
BbIXO[ n HaxxaTb KHOMKY « BBOL ».

pagyvpoBka no ogHomy 6ydepHOMy pacTBOpY 3aBepLUeHa.

11 Ons rpagyvpoBku no BTopoMy OydepHOMY pacTBOpy, BOCNPOU3BOAALLEMY
3HayeHne pH 9,18 npu TemnepaTtype pactBopa (25 + 0,2) °C, wu3Bnedb
3NeKTpoabl M AaTynk TemnepaTypbl U3 neporo GydepHOro pacteopa u NpoOMbITb UX B
ANCTUNNIMPOBAHHOM BoAe (MocneaoBaTesibHO B ABYX cocydax).

3atem nNpombITb UX B oTAENbHOM 06beme BTOporo 6ydepHoro pactsopa u nomec-
TUTb B HEMCMNONb30BaBLUMICA paHee BTopon BydepHbin pacTtBop. [oxaaTbCsl yCcTaHo-
BUBLLUNXCS NOKasaHUW aHanmsaTopa.
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12 Ha aKkpaHe B COOTBETCTBUM C PUCYH-
koM 3.10 ycTaHOBUTb Mapkep «P» Ha CTPOKY A

«BbIMOJIHUTb» 1 HaxaTb KHOMKY « MEHRIO

BBOA pH —_—

rPAOYUPOBKA pH

noABUTCA 9KpaH B COOTBETCTBNU C -160 mB
prcyHkom 3.13. BY®EP 9.18 01 MuH
» BbIXoa 25.0 °C

PucyHok 3.13

Ecnn 3HadyeHne pH GydepHoro pactBopa aBTOMaTUYECKM HE OnpeaerieHo, nos-
BMTCA 3KpaH B COOTBETCTBUM C pucyHkoM 3.7. CneayeT obpaTtutbcs k n. 2.11.

13 Ecnwn 3HadeHune pH BTOporo 6ydepHoro pacteopa aBToMaTU4eCKMN onpenene-
HO, nosiBUTCA 3HayveHue pH BydepHOro pactBopa M HayHeTCs 3anosiHeHWe nporpecc-
meTpa. [locne 3anonHeHWs nporpecc-meTpa MOSABUTCA 3KpaH B COOTBETCTBUN C
pucyHkom 3.14.

Mporpecc-meTp

A rPAOYUPOBKA pH

pH 9.19

-160 mB
BY®EP 9.18 01 muH

» 3AKOHYUTb 25.0°C

PucyHok 3.14

MEHIO N
BBOA

14 Haxatb KHOMKY « — MNOoABUTCA O3KpaH B COOTBEeTCTBUN C

pucyHkom 3.10a.
15 YctaHoBUTL Mapkep «P» Ha CcTpoky «BbIXOO» wn HaxaTb KHOMKY
MEHIO

“'BBOn

» — NOABUTCS 3KpaH B COOTBETCTBUN C PUCYHKOM 3.11.

MEHIKO
YcTaHoBUTb Mapkep «P» Ha cTpoky JA 1 HaxaTb KHOMKY « BBOR

9KpaH B COOTBETCTBMM C pucyHkoM 3.12. 'pagympoBka no gBym 6ydepHbiM pacTBopam
3aBepLueHa.
"pagyvpoBKka BTOPOro KaHana naMepeHnin Npon3BoaMTCa aHanorMyHbIM ob6pasom.
lMocne okoH4YyaHus rpagyvpoBkuM pH-anekTpoda u3BneYb M3 rHesga pasbema
«OMOPHbIN ANEKTPO[» 6roka ycunuTens LUTEKep OMOPHOrO 3MieKTpoda U BCTaBUTH
Ha ero MecTo LUTeKkep COeaNHUTENBHOro nposoaa.

» — MOABUTCA
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3.3.8 'pagympoBka aHanu3aTopa no KOHUEHTpaLunum NOHOB HaTpUS

3.3.8.1 OnucaHme TUNOB rpagyMpoOBOK

B aHanusatope npeaycMOTpeHo cneytowime Tunbl rpagynpoBok:

a) rpagyvpoBka «TUMOA» nu6o «TUMOO» — 310 rpagympoBKa, NnapaMeTpbl KOTO-
poW paccyuTaHbl MO TeopeTUYECKMM (NacnoPTHLIM) AaHHLIM ANEKTPOAOB;

0) rpagympoBka «TUM1A» nubo «TUMMO» — 9TO ogHOTOYEYHas rpagyupoBka,
npegHasHavyeHHasa a4ns nogcTPONKN CMELLEHUS N3MEPUTENTbHOM XapaKTEPUCTUKMN.

pagynpoBKa OCyLLECTBMASETCA NO OQHOMY rpagyMpOBOYHOMY PacTBOPY, KOHLIEH-
Tpaunsa MOHOB HaTPUS B KOTOPOM HaxoauTCH B npefenax ananasoHa uamMepeHuin aHanu-
3aTopa.

[na namepeHnn ManbiX KOHUEHTPaUUin MOHOB HaTpUsi pekoMeHayemasi KOHLEH-
Tpaumsi rpagyvpoBoyHoro pacteopa ot 10 go 230 mkr/am® (06biuHo 115 mkr/om®). Ons
N3MEepPEeHUn Apyrmx KOHLEHTPAaLMIA NOHOB HATPUsi MOXHO MCNOSb30BaTb rpagyMpoOBOYHbIE
pacTBOpPbI C 4PYron KOHUEHTpaLumen.

[aHHbIN TUN rpagyMpoBKN pekoMeHOyeTCa B KayeCcTBe OCHOBHOro npu pabote c
aHanusaTopom;

B) rpagyvpoBka «TUM2A» nubo «TUM20» — o9TO TpexTtoyeyHas rpagyvpoBka, B
KOTOPOM OMOPHbLIMK TOYKaMK SBAIOTCA MCXOOHAsA BoAa, KOTOpas UCMonb3yeTcs Ans npu-
roTOBflEHUST APYrMx pacTBOPOB, M MPUrOTOBIEHHbIE Ha 3TOW BOAE ABa pacTBopa C W3-
BECTHbIM 3HaYyeHneM Ao6aBKku MOHOB HaTpUs.

[aHHbI TN rpagyMpoBKN peEKOMeEHAyeTCs NMpOBOAMTbL TOrAa, Koraa pabounn pe-
CYpC 9NeKTPOAOB B 3HAYUTENBHOM CTENEHN BblpaboTaH M KPYTU3HA SNEKTPOAHbIX Xapak-
TEPUCTUK 3aMETHO OTNIMYaeTCca OT TeopeTuyeckon. [NpakTuyeckas HeobXxoaUMOCTb UC-
Nonb30BaHUA AAHHOIO TUMNa rpagyvpoBKM MOXET BO3HWKHYTb TOrA4a, Korga udmMepeHHoe
3HayeHue Cpna BbIXOAUT 3a npefesbl, yCTaHoBMEHHbIe B M. 1.3.2, 1 OgHOTOYeYHas rpa-
AYyUPOBKa He NO3BONSAET YMEHbLUNTb NOrPELLUHOCTb N3MEPEHNIA.

INpume4yaHue— [pn HencnpaBHbIX anekTpogax (TpewuHa B CTEKNAHHOMN
MembpaHe, yTeukn u T.n.) rpagymposkon HEJIb3A BocctaHoBUTH paboTocnocobHOCTb
aHanusaTopa.

3.3.8.2 'papyvpoBka « TUMOA» nnbo «TUMOO»

MpagympoBky «TUMOA» nubo «TUMOA» pekomeHayeTca NPpUMEHATbL nepen npo-
BeaeHnem rpagymposkn « TUM1A» nubo « TUMM1A. Ons aToro:

a) kHonkon «KAHAJ1» BKNOYNTL PEXMM U3MEPEHUN TOrO KaHamna, KOTopbli Heob-
X0AMMO OTrpagympoBaTth (Hanpumep, kaHan A).
BBOE » — nosBuTcsa akpaH MEHIO [A].

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

MEHIO
BBO[

6) HaXxxaTb KHOIMKY «

« » — nosiBuUTCA akpaH nogmeHto NAPAMETPHbI;
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r) yctaHoButb mapkep «P»» Ha ctpoky «FTPAAYUPOBKWU Na» n HaxaTb KHOMKY
MEHIO

BBO[
r) yCTaHoBUTb Mapkep « P » Ha rpagynpoBky « TUMO0» (« TUMOA» nnubo « TUMOL»);

« » — nosiButcs akpaH nogmenio NPAAYUNPOBKA Na,;

MEHIO
A) HaXaTb KHOMKY «

BBOL » — MOSABUTCS 3KpaH B COOTBETCTBUN C PUCYHKOM 3.15.

A rPAOYUPOBKA 1

S = 100 %
Ei = -88 mB
AMMUAK

NMPUMEHWUTDb TUMOA
> BbIXO[

PucyHok 3.15

e) ycTaHoBUTb Mapkep « P » Ha cTpoky MPUMEHUTDb 1 HaxaTb KHOMKY « BII:IC-I)E »,
3aTeM yCcTaHOBUTbL Mapkep « P » Ha cTpoky BbIXOM n HaxaTb KHOMKY « » — nos-

BBO[
BuTCA akpaH nogmeHio «NMAPAMETPbI TPALOYNPOBKWN Na».

3.3.8.3 MpapyupoBka « TUM1A» nnubo « TUM1O»

3.3.8.3.1 Ycnosusa npoBefeHUs rpagyupoBKu

"pagynpoBKy aHanusaTopa crnegyeTt NpoBOAWTL MpU TEMMNEpaType OKPYKatoLero
Bo3ayxa oT nntoc 15 pgo nntoc 30 °C.

3.3.8.3.2 lMNoproToBka K rpagympoBke

Mepen Ha4Yanom rpagyupoBKN AYENKY NMPOTOYHYK C YCTAHOBMEHHOW B HEM 3fiekK-
TPOAHOW CUCTEMON HeOBXoaUMO TLATENbHO OTMbITb OT BO3MOXHbIX 3arpsisHeHun. [Ang
aToro obecneynTb HENpPepPbIBHbLIN MPOTOK aHaNM3npyeMon cpefbl, Ha KOTOpPOW npegnona-
raeTcs aKcnryatauus aHanusaTopa, Yepes rugponaHens B TeveHue 1-2 CyTok.

3aTtemM nponyctuTb Yepes3 MPOTOYHY AYENKy B TeyeHue He MeHee 30 MUH ouun-
WeHHyto Boay. lNogaya ounweHHoOW BOAbl OSMKHA OCYLIECTBASATbCA U3 €MKOCTU KOH-
TPOMBbHOIO pacTBopa, YTo NO3BONUT Bonee 3KOHOMHO UCNONbL30BaTb BOAY.

3akpenuTb KPOHLUTENH, BXOASALWMUIN B KOMMNIEKT NOCTaBKK, HA Onope rugponaHenv B
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COOTBETCTBUN C pUCYHKOM 3.16.
CoeanHeHns y3noB rugponaHeny AoMKHbI COOTBETCTBOBATb PUCYHKY 3.17.
3aKpbITb 3aXNM 2.
Bkntounte BAL.
Mepesectn BA] B pexxum «OCTAHOBKA».
MpurotoBuTs 1 AM® pacTBOpa Xxnopuaa HaTPUSt C KOHLEHTpaLMeNn MOHOB HaTpus

0
CN2' | nanpumep, 23 mkr/am®, B COOTBETCTBUM C NpUroxXeHnem bB.
/I3MepuUTb KOHLEHTPALMIO MOHOB HATPUS B UCXOAHOM OYULLEHHOM BoAe, Ha KOTO-

poii rotosurics pacteop Cya , MKr/aM®.

CnnTb M3 €MKOCTU KOHTPOMbHOrO pacTBopa OYULLEHHY BOAY M 3anunTb rpagympo-
BOYHbI PAcTBOP XNIOPUAA HATPUsi C KOHLEHTpaumei MOHOB HaTpus 23 mkr/om® (nnbo
pacTBOp C APYron N3BECTHOM KOHLIEHTpaLumen).

OTKpPbITb 3aXUM 2.

Mepesectn BAL B pexxum «PABOTAY.
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3.3.8.3.3 Mopsaok NnpoBeaeHNs rpagynpoBKu

1 KHonkon «KAHAJT» BKNIOUYNTL PEXMM M3MEPEHUIN TOrO KaHana, KoTopbi Heob-
X0OMMO OTrpagympoBaThb (Hanpumep, kaHan A).

MEHIO
2 HaxaTtb KHOMKy « » — noasuTcsa akpaH MEHIO [A].

BBOA

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

« » — noaBuTcAa akpaH nogmeHio MPALAYNPOBKA.

BBOJ
4 YCcTaHOBUTb Mapkep «P» Ha CTPOKY
«FTPAOYUPOBKA Na» U1 HaxaTb KHOMKY A rPAOYUPOBKA Na

MEHIO
» — NOSABUTCA 3KpaH B COOTBETCTBUM C

«
piﬁﬁﬂmn318 TUN 1A (1 TOYKA)

TUN 2A (3 TOUYKM)

» BbIXO[
PucyHok 3.18
5 YcTaHOBUTbL Mapkep «P» Ha CTPOKY
«TUMMA» 6o «TUMM1O» n HaxaTb KHOMKY A FPAIYUPOBKA THUM 1A
MEHIO
« » — MOSIBUTCS 3KpaH B COOTBETCTBUM C MKr
BBO[ CNa O-O am®

pucyHkom 3.19.
- 50 mB

> MPOAOIIXUTb 01 MwuH

PucyHok 3.19

6 lMocne ycTaHoBneHust nokasaHum (opu-
eHTUpoBOYHO Yepe3 10-15 MUH) HaxaTb KHOMKY
MEHIO

« » — MNOSIBUTCHA 9KpaH B COOTBETCTBUM C MKr
BBO[ P CNa OOO-O aw’®
pucyHkom 3.20.

A rPAOYUPOBKA TWUM 1A

BBEAUTE 3HAYEHUE
> BbiXoa

PucyHok 3.20

7 Ha6paTb TOYHOE 3Ha4eHune, paBHOE CyMMe 3Ha4YeHnn KOHUEeHTpaunm MoHOB Ha-

TPWUSi NPUrOTOBIEHHOIO pacTBopa C,i,’g"(), MKr/OM®, N KOHLEHTPaLMM MOHOB HAaTpUs B WC-

xopHon Boge, C\j » MKr/om3. HaxaTb KHOMKY «

ke BbIXO[M.

T NOSIBUTCS MapKep « P » Ha CTpo-
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» — MOSIBUTCS 3KpaH B COOTBETCTBUU C PUCYHKOM 3.21.

MEHIO
8 HaxaTb KHOrMKy «

BBO[
A ANEKTPOO Na
S = 9%
Ei = =147 mB
AMMUAK
> BbIXO[
PucyHok 3.21
9 H MEHIO n
axaTb KHOMKY « BBOA ». Nogasutca COXPAHUTB ?
3KpaH B COOTBETCTBUN C PUCYHKOM 3.22. oA

» HET

NMOBTOPHbIA BBOA

PucyHok 3.22

YcTaHOBUTb Mapkep « P » Ha CTPOKY:

e N1A, ecnu TpebyeTcs COXpaHUTb NapameTpbl NPOBESEHHOW rPagyMpOBKHY;

e HET, ecnn He TpebyeTca coxpaHuTb napameTpbl NPOBEeAEHHOW rpagynpoBKu
(aHanuaaTtop nepengeT B PEXUM U3MEPEHUNA, COXPAHMB 3HAYEHUS NpeablayLlen rpagym-
POBKW);

o NMOBTOPHbIU BBO/, ecnu TpebyeTcs NOBTOPHO BBECTU 3HAYEHWe (Hanpumep,
B Cny4ae owunbkn BBOAA) KOHLUEHTPAUUN MOHOB HATpUs Ha 3KpaHe B COOTBETCTBUMU C pu-
cyHkom 3.20.

MEHIO
BBOA

10 HaxaTb KHOMKy « ». [logasutcqa 3KpaH B COOTBETCTBUU o]

pucyHkom 3.11.
11 Tlocne yctaHOBKM OaTbl NPOBeAEHUSA rpagyvpOBKM YCTAHOBUTL Mapkep « P »

MEH
Ha cTpoky BbIXO[] 1 HaxxaTb KHOMKY « BBOL ».

3.3.8.4 I'papyvposka « TUM2A» nnbo « TUM20»

3.3.8.4.1 Ycnosusi npoBefeHns rpagynpoBKu
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‘pagyvpoBKy aHanusaTopa crnegyeTt NpPoOBOAUTbL MPWU TemnepaType OKpyXaroLero
Bo3ayxa ot nntoc 15 pgo nntoc 30 °C.

PacTtBopbl OOMMKHbI TOTOBUTBCA Ha OAHOM BOAE C KOHUEHTpauuen MOHOB HaTpus
oT 2 po 7 mkr/am®.

Temnepatypa rpagyuMpoBOYHbIX PacTBOPOB AOfMkHa OblTb B npegenax
(20 £ 5) °C, npu aTOM TemnepaTypa rpagyupoBOYHbIX PACTBOPOB He LOSMKHA OTNnyaTbCs
bonee, yem Ha £ 2 °C.

3.3.8.4.2 lNoparoToBka K rpagympoBke

MogroTtoBka k rpagynposke «TUM2A» nnbo « TUM20» aHanormyHa noAroToBKE K
rpagyvposke « TUM1A».
MN3mMepATb KOHLUEHTPpaUn MOHOB HaTpuUs B UCXOLHOW OYULLEHHOW BOAE, Ha KOTO-

poii rotosuncs pacteop Cra , MKr/am®, He TpeByeTcs.

[na rpagyvpoBKM NPUroTOBUTL PacTBOPbI C PEKOMEHOYeMOU KOHLEHTpauuen mno-
HOB HaTpua 23 MKr/p,M3 n 230 |v||<r/;uv|3 B COOTBETCTBUM C NpunoxeHnem b.

3anuTb B €MKOCTb KOHTpONbHOro pacteopa 1,0 AM® ucxoaHoit Boabl — pacTBop ¢
KOHLIEHTpaLMEN MOHOB HaTpust 2,3 MKr/AM>, Ha KOTOPOM FOTOBUIUCH PafyMPOBOYHbIE
pacTBOpPbLI.

3.3.8.4.3 Mopsaok NpoBeAeHNs rpasyvpoBKu

1 KHonkon «KAHAJT» BKNIOUYNTb PEXMM M3MEPEHUN TOrO KaHana, KoTopbi Heob-
X0OMMO OTrpagyupoBaTh (Hanpumep, kaHan A).

0
BBOL » — nosieutcs akpaH MEHIO [A].

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

“BBon

4 YctaHoBUTbL Mapkep «P» Ha cTpoky «PAOYWPOBKA Na» n HaxaTb KHOMKY
MEHIO

“Bop

2 HaxaTb KHOMKY «

» — noasuTcsa akpaH nogmeHio NPAAYNPOBKA.

» — MOSIBUTCS 3KpaH B COOTBETCTBUM C PUCYHKOM 3.23.

A rPAOYUPOBKA Na

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

> BbIXO[
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PucyHok 3.23

5 YcTaHOBUTL Mapkep «P» Ha CTPOKY FPAIYMPOBKA TWM 2A
«TUN2A» nubo «TUM20» n HaxaTb KHOMKY A

« MEHI0 » — MOSIBUTCS 9KpaH B COOTBETCTBUU C MKF

BBOA g CNa 2-2 am’

pucyHkom 3.24. - -
— TOYKA 1 — -50 mB
7 ~N

» MPOAOJIXUTb 01 mwmH

PucyHok 3.24

6 Korga B emMKoCTU Fpa,ﬂ,yI/IpOBO‘-IHbIﬁ pacTBOp MOYTU 3aKOHYUTCA, HaXaTb KHOIKY
MEHIO

« BBOL », MOSIBUTCA 9KpPaH B COOTBETCTBMM C PUCYHKOM 3.25.
7 3aKpbITb 3aXnM 2. A rPAOYUPOBKA TWIM 2A
8 lMepesectn BALD B pexum «OCTA-
HOBKA». MKF
9 CnnTb M3 €MKOCTU KOHTPOSIbHOIO pac- CNa 2 5 am’
TBOpa OCTaTKu pacTBopa. ~ -
10 3anutb B cocyg 1,0 am® rpagympo- — TOYKA 2 — -31 wmB
BOYHOIO pacTBopa C KOHLIEHTpaLMen NOHOB Ha- -~ ~
Tpysi 23 mMKr/am°. » MPOOOMKUTb 01 mMuH

11 OTKpbITb 3aXnm 2.
PucyHok 3.25
12 Mepesectn BA[] B pexxum «PABOTAY.
13 Korga B eMKOCTW rpadyvpOBOYHbIA pacTBOP NOYTU 3aKOHUYUTCSH, HaXaTb KHOMKY
MEHIO
“BBOA

3aKpbITb 3aXNM 2.
14 Mepeectn BAL B pexum «OCTA-

», NOSIBUTCSI 9KpaH B COOTBETCTBUM C PUCYHKOM 3.26.

A rPAOYUPOBKA TWM 2A

HOBKA». ke
15 Cnntb M3 €eMKOCTU KOHTPOSIbHOIo CNa 235 v

pacTBopa ocTaTku pacTBopa. ; P A
16 3anutb B emkocTb 1,0 om° rpagympo- > -

BOYHOIO pacTBopa C KOHLEHTpaLuMen NMOHOB Ha- _//TquA 3\\ 20 mB

Tpus 230 mkr/am®.

17 OTKpbITb 3aXMM 2. > TMPOAOJIXUTL 01 muh

PucyHok 3.26

18 lMepesectn BA[ B pexxum «PABOTAY.
19 Korga B eMKOCTU rpagyvpOBOYHbIN

pacTBOpP MOYTU 3aKOHYMTCS, HaxaTb KHOMKY A TPALYUPOBKA TUM 2A
MEHIO

« », MOSIBUTCH 3KpaH B COOTBETCTBUM C MKr
BBO[ CNa 232 am’

pucyHkom 3.27. P

», TOYKA 3 — 93 mB
BBOA ~

9KpaH B COOTBETCTBUM C pUCyHKOM 3.28a. » MPOOOIXUTb 01 MuH

20 HaxaTb KHOMKy « nosiBUTCA

My
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PucyHok 3.27

A rPAOYUPOBKA TWM 2A A rPAOYUPOBKA TUM 2A
MKr MKr
CNa _\\OQO-O am’ CNa 23-0 am’
- —>
BBEOUTE 3HAYEHUE ~ BBEOUTE 3HAYEHUE
OOBABKU BZTOL'lKE 2— OOBABKM B TOYKE 2
BbIXOa4 - ~ » BbiXO[O
a 6

PucyHok 3.28

21 3aKkpbiTb 3aXuUM 2.
22 [Mepesectn BA[ B pexxum «OCTAHOBKA».
23 BBecTy Ha akpaHe (pucyHok 3.28a) 3HaueHve 23,0 mkr/am°.

24 YcTaHOBUTbL Mapkep « P » Ha cTpoky BbIXO[ (pucyHok 3.286) n HaxxaTb KHOMKY

MEHIO
«

». [1osBUTCA 9KpaH B COOTBETCTBUM C pUCYHKOM 3.29.

BBO[
A rPAOYUPOBKA TWUIM 2A A rPAOYUPOBKA TWI 2A
\\l/ MKT MKrIr
CNa _/OGO-O am’ CNa 230-0 am’
TS —
BBEOUTE 3HAYEHUE ~ BBEOUTE 3HAYEHMUE
NOBABKU B- TOYKE 3— OOBABKM B TOYKE 3
BbIXOa -~ ~ » BbiXO[
a 6

PucyHok 3.29

25 BBecTy Ha akpaHe (pUcyHok 3.29a) 3HaueHvie 230 Mkr/am®.
26 YcrtaHoBUTbL Mapkep « P » Ha cTpoky BbIXO[ (pucyHok 3.296) un HaxaTtb KHor-

Ky « BBOA ». [osiBUTCS 3KpaH B COOTBETCTBUMU C pucyHKoMm 3.30a.
A ANEKTPOLO Na A ANEKTPO[ Na

S = 9% S = 9%

Ei = =147 mB Ei = -147 mB

AMMUAK ~ AMMMUAK -~
— NMPOBEPBLTE JJIEKTPOA ! —
~ ~

> BbIXO[ » BbIXO[4
a 6
PucyHok 3.30

Ecnu nHouumpyemble BENUYMHbI BbIXOAAT 3a AOMYCTUMbIE Mpeaenbl, B HUXHEN
CTpOKe mHAamkatopa nosisutcsa murawowan Hagnuce «NMPOBEPBLTE JJIEKTPO!» (pucy-
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Hok 3.306). CnegyeT npou3BecT NPOBEPKY LIENOCTHOCTU 3nekTpoaoB. Ecnu muratowas

Hagnuck «NMPOBEPBTE 3NIEKTPO[!» He nosiBunack, criegyeT HaXaTb KHOMKY « I\;Egﬁ ».

[MosBUTCA 9KpaH B COOTBETCTBUKN C puUcyHKOM 3.31.

COXPAHUTb 7
AOA
» HET

NMOBTOPHbIA BBOA

PucyHok 3.31

YcTaHOBUTb Mapkep « P » Ha CTPOKY:

e [A, ecnu TpebyeTcs coxpaHUTb NapamMeTpbl NPOBEeAEHHON rpagyupOBKK;

e HET, ecnn He TpebyeTca coxpaHuTb napamMeTpbl NMPOBEAEHHOW rpagyMpOBKU
(aHanusaTop nepengeT B peXMM U3MEPEHWN, COXPAHUB 3HAYEHNA NpeablayLien rpagyu-
POBKWN);

o NMOBTOPHbIU BBO/, ecnu TpebyeTcst NOBTOPHO BBECTU 3HAYEHME (HanpuMep,
B Cny4ae ownbkn BBOAA) KOHLEHTPALMN MOHOB HAaTpUsi Ha 3KpaHe B COOTBETCTBUM C pu-
cyHkom 3.28a, 3.29a.

MEHIO
BBO[

12 HaxaTb KHOMKy « ». [loasutcsa 3KpaH B COOTBETCTBUM C

pucyHkom 3.11.
13 [locne yctaHOBKM AaTbl NPOBEAEHUSA rpagyMpOBKM YCTAHOBUTL Mapkep « P »

Ha cTpoky BbIXO[4 1 HaxaTb KHOMKY «

BBOL ».

3.3.9 3ameHa pacxogHbIX MaTepuanos

3.3.9.1 3ameHa nogLLenaymBaloLLEro peareHTa

3ameHy noguienadvsarowiero peareHrta
npou3BoauTb N0 Mepe UCTOLWEHUs — Korga ro-

put ceetoanoa «NCTOLWEHWE PEATEHTA»
Ha BA[ (pucyHok 3.32).

HAPYLWEHUE
PErYOUPOBAHMUS

\-/
— -

~ N
N 7

AN/ 4

PucyHok 3.32
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3.3.9.2 3ameHa unbTpyroLLero matepuana

[ns 3ameHbl punbTpyloLLLEero MaTepuana B COOTBETCTBUM C pUCyHKOM 3.33 crieay-
eT:

— BbIBEPHYTb KPbILLKY (OUIbTpa C NOMOLLBIO KMoYa U3 KOMMEeKTa NoCTaBku;

— 3aMeHuUTb UNbTPYLWKMI MaTepuan HoBbIM 13 komnnekta 3UIM;

— YCTaHOBUTb KPbILWKY oUrbTpa Ha MecTo.

Auenka
npoTo4YHas

KpbiLwka

dunbTpa

Kntoy
BP49.02.971

KonbLo
020-025-30

PucyHok 3.33 — SameHa ¢bunbmpyrow,e2o mamepuarna (MecmHbit eud)
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3.3.10 3ameHa n3genun ¢ orpaHNYeHHbIM pecypcom

3.3.10.1 3ameHa ynnoTHUTENbHbIX Konew

Tunopasmep Konel ynnoTHUTENbHbIX, NpUMeHseMbiX B rugponadenn [T1-1002T,

npueeneH B Tabnuue 3.2.
Tabnuya 3.2

CoctaBHas yacTtb rugponanenu M1-1002T

KonbLo pe3nHoBoe
YNNOTHUTENBHOE

HanmeHoBaHue OBo3HaueHne | MIOPASMEP MO | KONMHECTBO,
FOCT 9833-73 LUT.

005-007-14 1

006-008-14 1

Ayenika npoToyHas BP49.12.200 011-014-19* 1
012-016-25* 1

020-025-30* 2

Kopnyc BP49.12.220 017-021-25 1
y 004-006-14* 1
YCTpOMNCTBO NepemMeLllnBaHus BP49.12.230 016-019-19 1
003-006-19 1

Harpesaternb BP49.12.420 020-025-30 1
010-013-19 1

Hatumk nposogmmocTu Ar1-1002 BP49.02.500 012-016-25 1
EMKOCTb KOHTPOJIBEHOIO pacTeopa BP49.02.600 005-008-19 1
Brok ycunurens BP49.12.700 010-013-19 1

*  3ameHy npom3BoAnNTb M3 KOMMJSIEKTa 3anacHblx Yacten BP49.12.950.

3ameHy YNNOTHUTESNbHbLIX KOneu npon3BoAnTb B Crlydae UX noBpexneHu4.
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4 TEKYLLMU PEMOHT

4.1 Obwue ceedeHus

Tekylwun pemMoHT, a Takke TrapaHTUAHBLIA PEMOHT, OCYLLEeCTBAITCA B
000 «B30OP».

[ns atoro crieayeT noarotoBuUTb aHaliM3aTop, ynakoBatb U OTNpaBUTb e€ro npea-
NPUATUIO-UIroTOBUTESTO AJ14 OCYLLECTBI1IEHUA PEMOHTA.

lTpumedyaHue-B cnyyae rapaHTUNHOrO pemMoHTa C aHann3aTopoM OTnpas-
ngeTcsa opurMHan pekrnamauumum, B oCTasbHbIX Cyyasx — 3asiBka Ha NpoBeJeHne peMoHTa.

4.2 MNodz2omoeka aHanu3amopa

[nsa atoro cnenyer:

— OTKMUMTbL 6nok npeobpasoBaTenibHbIN U UCTOYHUK NuTaHna UIM-1002 ot cetn
nepemMeHHOro Toka;

— OTCOEeauHUTb OT pa3bemoB Bnoka npeobpa3zoBaTenbHOrO:

e rvgponaHenu;

e PErNCTPUPYIOLLNE U CUTHANU3MPYOLNE YCTPOMCTBA;

— OTCOEAMHUTb OT pasbeMoB 6510ka aBTOMATUYECKOrO 4O3MPOBaHUSA:
e HaTpueBbIN anekTpoa n pH-anekTpos;

e NCTOYHUK nuTanua UM-1002;

— CNUTb U3 COCYAOB MNOALLEeNnadMBatoLLMiA peareHT, rpaaynpoBOYHbIA PacTBOpP;

BHUMAHUE: CJIMBATb noawenaymBalowmn peareHT M rpagyMpoBOYHbIN
pactBop PA3PELUAETCA TonbKo B cneuyanbHO NOAroTOBIEHHYIO NOCyAY C KPblLu-

KaMu; CNUB noALlenayvMBaloLero peareHTa U rpaayMpoBOYHOro pacTeopa B o6Lyto
KaHanu3aLUuOoHHYI ceTb He gonyckaeTtca!

— OTCOEeaAMHUTb 3a3eMiialone NpoBOOAHUKN OT KINeMMbl 3a3eMJTIEHNA « @ » 6no-

Ka npeobpas3oBaTenbHOro 1 3aXxMMma 3a3eMIeHns « @ » lWMTa rmaponaHeny;
— 3aKpbITb pa3bembl 6roka npeobpasoBaTeENIbHOIO 3arnyLKamu;
— OYUCTUTb U BbICYLUNTb COCTaBHbIE YaCTn aHann3aTopa;

— BbIKPYTUTb HATPUEBLIN 3neKkTpoa U pH-anekTpoa BMeCTe C KpbILLKaMn U3 SYEnKu
NPOTOYHOW;

— 3aKpbiTb YYBCTBUTENbHYI YacTb HAaTPMEBOrO 3MEeKTPoAa KOMnaykom C pacTBoO-
pom HaTpua TeTpabopata (bypbl) 5 %.
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4.3 Ynakoeka aHanu3zamopa

[na atoro cneayer:

— YIOXMWTb COCTaBHble YacTW aHanusaTtopa B repMeTudHble NONM3TUNEHOBLIE Na-
KeTbl (QonycKkaeTcs UCnorib3oBaTth NakeT ¢ 3aMKOM Tuna « MomnHusa»);

— YIOXMWTb 3KCMMyaTauUoOHHYIO AOKYMeHTauuio (pyKOBOACTBO MO 3KCnyataumm u
nacnopT) B OTAENbHbIA FEPMETUYHbIN NOSIUITUIEHOBLIN NaKeT;

— YNOXWUTb 3NeKTPOoAbl B OTAEMbHbIE KAPTOHHbIE KOPOOKY;

— HaHeCTU MapKMpOBKY Ha KOPOOBKY C anekTpodamu, C ykasaHWeM Tuna anektpoa
1 HOMepa rmgponaHenu, ¢ KOTOPbIMWU 3KCNITyaTUpPOBarUCh SMNeKTPoAbI;

— MOMECTUTb COCTaBHble YaCTW aHanuMsaTopa C aKCnnyaTaunmoHHOW OOKYMEHTaUum-
el B TPAHCMOPTHYIO Tapy (3NeKTpoabl YNOXUTb BMECTE C rMaponaHesbio);

— 3aKnenTb TPaHCNOPTHYIO Tapy (KOPOOKY) NONMMEPHON JTIUNKOW NEHTOW;

— HaHecTn mapkmpoBky no NOCT 14192-96 n MaHMNyNAUNMOHHBLIE 3HAKK «XPYrKoe.
OcTtopoxHo», «bepeyb oT Bnarm», «Bepx», «[pegensl TemnepaTypbl».

lMTpumMmedyaHus

1 [lonyckaeTcsa oTnpaBuTb B PEMOHT TOSIbKO HEUCMNPABHYK COCTaBHYK YacCTb aHa-
nnsaTopa (Hanpumep, ToNbKo 60K NpeobpasoBaTenbHbIM MU TOSLKO rMaponaHerns).

2 [na npoBeaeHus noBepkn TpebyeTcsa BbICraTb OCHOBHbIE COCTaBHbIE 4YacTu
aHanusartopa: 6nok npeobpasoBaTenbHbIA, TMAPONAHENb C 3fIeKTPOAaMM.

5 TPAHCINMOPTUPOBAHUE

YcnoBusi  TPaAHCNOPTUPOBaHUS  aHanmMs3aTtopoB B YNakoBKe  NpeanpusiTus-
narotosuTens B ycnoeusix xpaHeHus 5 no NOCT 15150-69 npu TemnepaType OT MUHYC 5
po nntoc 50 °C no npaesmnam 1 Hopmam, JENCTBYIOLMM Ha KaXgoM Buae TpaHcnopTa.

6 XPAHEHUE

6.1 Ycnoeust xpaHeHuUsi 0 8soda 8 3Kcnlyamauyuro

XpaHeHune aHanM3aTopoB NPOM3BOANTCS B YNAKOBKE NPeAnpuUsaTUA-U3roTOBUTENS B
ycnoBusix xpaHeHna 1 no FTOCT 15150-69.

B nomeweHnax ana xpaHeHus He OO0SMKHO ObiTb NbiNn, NApoB KUCMOT M Lenoyu,
arpeccuBHbIX ra3oB 1 ApYrnx BpeOHbIX NPUMECeN, Bbli3bliBalOLLNX KOPPO3UIO.

MecTo XpaHeHNa AOSMKHO ObITb YNCTbIM, NPOXIIAAHLIM, CYXUM, BEHTUMPYEMbIM U
3aLUMLLEHHBIM OT aTMOCEpPHbIX 0OCAOKOB.
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6.2 Ycnoeusi xpaHeHuUs1 nocsie aKcrslyamayuu

6.2.1 NoarotoBka K XpaHEHUIO Ha CPOK A0 12 mecsueB (KpaTKOBPEMEHHbIM nepe-
pbiB B paboTe)

[nsa atoro cnegyer:
— nepeectn nepekntovatens « CETb » Ha 6noke npeobpa3oBaTtensHOM B NOSO-
xeHue « O »;

— BblkMo4NTL BALL, HaXXaB KHOMKY « . » Ha nepeaHen naHenu bAL;

— OTKNUUTL Bnok npeobpasoBaTesnibHbI U UCTOYHUK NuTaHna UIM-1002 ot cetn
nepeMeHHOro TOKa;

— CNUTb NoALLenaYMBaloLLnA peakTuB U3 cocyaa rmaponaHenu;

— obecneunTb YCNOBUS XpaHEHUs 3NEeKTPOL4OB B COOTBETCTBMM C MpaBuiiamu,
npvBeAeHHbIMU B UX 3KCMNyaTauMOHHON JOKYMEHTaLMWW.

6.2.2 NoaroTtoBKa K XpaHEeHUIo Ha cpok bonee 12 mecsaues (ANUTENbHbLIN NepepbIB
B paboTe)

[ns atoro cneayer:
— NOAroTOBMTbL M yNakoBaTb aHanM3aTop B COOTBETCTBMM C Nn. 4.2-4.3,;
— OpraHu3oBaTb XpaHeHue B COOTBETCTBMM C M. 6.1.

IN1pumeyaHue— XpaHeHne aHanuaaTopa npomssoantcs 6e3 cpeacTe Bpe-
MEHHOW NPOTUBOKOPPO3MOHHON 3awmTbl (B3-0 no FOCT 9.014-78).

6.3 Beod 8 akcnsiyamauyuro nocsie xpaHeHusi

6.3.1 BBoa B akcnnyatauumn nocrie XxpaHeHus B TedyeHne 12 mecsueB

[ns atoro cnepyer:

— NOAroTOBUTbL 3NEKTPOabl K KChfyaTaunum B COOTBETCTBMM C SKCMyaTaLMOHHON
AOKyMeHTaunen Ha anekTpoasbl;

— NOAKMYMTb 6ok npeobpasoBaTenbHbIN U UCTOYHUK NuTaHna UM-1002 k ceTtu
nepeMeHHOro TOKa;

— BKIOYNTb 6ok npeobpasoBatenbHbin, BAL,;

— NpoBecTu rpagympoBky pH-anekTpoga B cootBeTcTBUM C N. 3.3.7;

— NPOBECTU rpagympoBKy aHanusatopa No KOHUEHTpauuMM MOHOB HATpus B COOT-
BeTcTBUM C n. 3.3.8.

6.3.2 BBoA B akcnnyaTaumio nocrne xpaHeHus 6onee 12 mecsues

PacnakoBaTb aHanusaTop 1 NOAroToBUTb K paboTe B COOTBETCTBMM C pa3aenom. 2.
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A1.1 ObnacTtb npumeHeHus

HacTtodwan meTtoamka pacnpocTpaHsieTcss Ha adHanmsatop Hatpus MAPK-1002
(oanee aHanusaTop) C MapKMPOBOYHOM TabfIMYKON, codepKallen permMcTpaunoHHbIA HO-
mep B focygapCTBEHHOM peecTpe CpeacTB U3MEPEHUN U MHTEPBAN MeXay NoBepKamu.

HacTtoswaa metoauka yctaHaBnvMBaeT MeTodbl U CpeacTBa NepBUYHON U Nepuo-
ANYECKOM NOBEPOK aHanmsaTopa, NpeaHasHavYeHHoro Ansg M3MepeHnin MacCoBOW KOHLIEH-
Tpaunn (akTMBHOCTKN) MOHOB HaTpus (Cna) M TemnepaTypsbl (°C) BOAHBIX pacTBOPOB.

VHTepBan mexay nosepkamu — 2 roga.

A1.2 Acnonb3yemMble HOpMaTUBHbIE JOKYMEHTbI

PMIT 51-2002 'CW. [OKyMEHTbl Ha METOAWMKN MOBEPKUM CPEACTB M3MEPEHWMN.
OcCHOBHbIE NOSTOXEHUS.

A1.3 MeTponormyeckme xapakTepucTuku, npoBepsieMblie Npu noBepke

Mpepenbl gonyckaemMon OCHOBHOW abCOMKTHOM MOrpPeLHOCTM aHanusatopa npu
namepeHunn Cn, NO MHAMKATOPY Npy TeMnepaTtype aHanuampyemon cpegpl (25,0 £ 0,2) °C

N TemnepaTtype okpyxatowero Bo3gyxa (20 £ 5) °C gomkHbl COOTBETCTBOBaTbL Tabnu-
ue A1.3.1.

Tabnuya A1.3.1

NcnonHeHne [nanasoH Mpenensl gonyckaemMon OCHOBHOW
aHanusaTopa N3MepEHNN, abCconTHOM NOrpeLLIHOCTN aHannsaTopa
MAPK- MKr/am> npu namepeHun Cy, N0 MHAUKATOPY,
MKr/am

1002, 1002/36,

1002/1, 1002/1/36 ot 0,7 no 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, 10021/36, o1 0,01 10 1000 +(0,03 +0,12Cna)

1002T/1, 1002T/1/36
Cna — éAsmepeHHoe 3Ha4YyeHne MacCOBOW KOHLEHTpauuu (aKTMBHOCTU) MOHOB HaTpus,
MKr/gm~.

Mpegenbl gonyckaeMoi OCHOBHOM abBCOMOTHOM MOrpeLHOCT aHanu3aTtopa npu
namepeHmm Cp, MO TOKOBOMY BbIXOAY MpW TemnepaType aHanuanpyeMon cpefpbl

(25,0 £ 0,2) °C n TemnepaTtype okpyxatouiero sosgyxa (20 + 5) °C gormkHbl COOTBETCTBO-
BaTb Tabnuue A1.3.2.
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Tabnuya A1.3.2

NcnonHeHne [nanasoH Mpenensl gonyckaemon OCHOBHOW
aHanusaTopa N3MepeHun, abContoTHOM NOrpeLlHOCTN aHanu3aTopa npu
MAPK- MKr/am® namepeHnn Cy, N0 TOKOBOMY BbIXOAY, MKr/gm®
1002, 1002/36, ouan
1002/1, 1002/1/36 ot 0,7 oo 1000 +[(0,5 + 0,002 C;"") + 0,12Cnq]
1002P, 1002P/36, ot 0,7 §o 1000 + [(0,5 + 0,002 C2““") + 0,12Cna]
1002P/1, 1002P/1/36 5
ot 1000 go 3000 + (0,002 C2*" + 0,3Cna)

1002T, 10021/36, oT 0,01 go 1000 +[(0,03 + 0,002 C““") + 0,12Cpal

1002T/1, 1002T/1/36

Mpeaenbl gonyckaemowm OOMOSHUTENbHON abCoNTHON MOrpeLHoCTN aHanm3aTo-
pa npu namepeHnn Cy,, BbI3BBAHHON M3MEHEHNEM TeMnepaTypbl aHann3npyemon cpebl B
AnanasoHe TemnepaTypHoOU KomMmneHcauuu aHanmsatopa ot nntoc 10 go nntoc 40 °C (no-
rPELLHOCTb TEMMNEPATYPHOM KOMMNEHCaL MM aHann3aTopa), 4OSPKHbl COOTBETCTBOBATbL Tab-
rmmue A1.3.3.

Tabnuya A1.3.3

McnonHeHne [nanasoH namepeHnn, Mpegensl gonyckaemomn
aHanunsartopa MKr//:l,M3 JONONHUTENbHOM abCONOTHON
MAPK- NnorpeLLHoOCTM aHanmnsaTopa,
MKr/am>
1002, 1002/36,
1002/1, 1002/1/36 ot 0,7 go 1000 1 (1,0 + 0,24C\a)
1002P, 1002P/36, ot 0,7 no 1000 1 (1,0 + 0,24Cya)
1002P/1, 1002P/1/36 ot 1000 go 3000 + 0,3Cna
10027, 10021/36, o1 0,01 A0 1000 + (0,06 + 0,24Cy,)

1002T/1, 1002T/1/36

Mpepenel gonyckaeMon OCHOBHOW abCoSOTHOM NOrpeLlHOCTU aHanuMsaTtopa npu
N3MEpPEHNN TeMNepaTypbl aHanM3npyemoun cpeabl Npy TeMmnepaTtype OKpyXawLero BO3-
ayxa (20 £ 5) °C, OOMKHBI BbITb, PC ...t e +0,3.

A1.4 Onepauuu noBepKu

Mpn npoBegeHUM NOBEPKM AOIMKHbl ObiTb BbINOSIHEHbI OMepauuu, yKa3aHHble B
Tabnuue Al.4.1.
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Tabnuya A1.4.1

HanmeHoBaHue onepaumm Homepa | HeobxogumocTb NnpoBeaeHus
nn. onepauum npu
MEeTOAMKN | MEPBUYHON | NEPUOaNYECKON
noBepke nosepke
1 BHewwHun ocmMoTp Al1.10.1 + +
2 OnpoboBaHue A1.10.2 + +
3 OnpepeneHne ocHoBHOM abcontoTHom | Al1.10.3 + +

MOrpeLLUHOCTM aHanmM3aTopa npu M3MepeHum
Cna NO MHAMKaTopy

4 OnpepeneHve ocHOBHOM abcontoTHom | Al1.10.4 + +
NOrpeLUHOCTM aHanmMsaTopa npu M3MepeHun
Cna MO TOKOBOMY BbIXOAY

5 Onpegenenve agononHutenbHon abco-| A1.10.5 + +
NIOTHOM MOrPELLUHOCTN aHanu3atopa npu
namepeHnn Cpa, BbI3BAHHOW W3MEHEHUEM
TemnepaTtypbl aHanuaunpyemon cpegbl (no-
FPELIHOCTb TemnepaTypHON KomneHcauum
aHanunsaTopa)

6 OnpeneneHne ocHoBHon abcontoTHon | A1.10.6 + +
MOrpeLLUHOCTM aHanmM3aTopa npu U3MepeHum
TemnepaTypbl aHanM3npyemon cpeabl
MTpumeyaHus

1 3Hak «+» 03Ha4aeT, YTo onepaunto NPOBOAAT.

2 lMpwn nony4yeHun oTpuuaTenbHOro pesynbTaTa nocne nbon u3 onepauui noBepka
npekpallaeTcs, aHannsaTtop 6pakyercs.

A1.5 CpeactBa noBepKu

Cpencrea M3MepeHUn, peakTuBbl, Matepuansi, NPUMEHSIEMbIE MPU NOBEPKE, yKa-
3aHbl B Tabnuue A1.5.1.

Tabnuya A1.5.1
Homep | HaumeHoBaHWe 1 TMn OCHOBHOMO MW BCNOMOraTesibHOro cpeactea nosep-
NyHKTa Kn; 0603Ha4YeHne HOpMaTUBHOIO LOKYMEHTA, PerfnaMeHTUPYOLLIEro TeXHU-
MEeToAMKKN | Yeckue TpeboBaHus 1 (MNKN) METPONOTMYECKNE U OCHOBHbIE TEXHUYECKME
NoBEpPKM XapaKTepUCTMKN CPEeACTBa NOBEPKM
Al1.8.1 | lurpomeTp ncuxpomeTtpudeckun Tuna BAT-1
[AnanasoH n3aMepeHnn OTHOCUTESTbHON BIAXXKHOCTM BO3ayXa
ot 20 0o 90 %. A6contoTHasa NOrpeLHOCTb n3MepeHns + 7 %.
A1.8.1 BapomeTtp-aHepong BAMM-1
[wnana3oH namepsiemoro gasnenuns ot 80 go 106 klla.
lMpenen gonyckaemon 0CHOBHOW abcontoTHoM norpeluHocTn = 0,2 kla
A1.10.5 | TepmomeTp nabopaTopHbIn aNeKTPoHHbIN J1T-300
HAnanasoH namepenun ot mmunHyc 50 go nntoc 300 °C.
MorpewHocTb namepeHnn £ 0,05 °C.
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lNpodomkeHue mabnuubi A1.5.1
Homep | HaumeHoBaHWe 1 TMM OCHOBHOMO UM BCNOMOraTeribHOro cpeacraa no-
NnyHKTa | Bepkn; 0603Ha4YeHne HOpMaTUBHOIO AOKYMEHTA, pernamMmeHTUpYoLLLErO
METOAMKWN | TEXHNYecKme TpeboBaHus 1 (MNN) MEeTPOSNOrMYECKUE U OCHOBHbIE TEXHNYE-
NOBEPKN | CKME XapaKTEePUCTUKN CpeacTBa NOBEPKN
A1.9.4, | Becbl nabopatopHble 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 nepemMmeHHoro Hanps»xxeHnsa 400 B;
OCHOBHas abconTHasa NOrpeLLHOCTbL n3mepeHun, B:
1 (0,007X + 0,05),
roe X — uaMepeHHoe, 3HadeHne nepeMeHHOro HanpsixeHus, B.
Mcnonbayemblin npegen namepeHnn cusibl NOCTOAHHOIO Toka 40 MA,
OCHOBHaga abcontoTHas NOrpeLlHOCTb U3MepeHun, MA:
1 (0,002X + 0,004),
roe X — nsmepeHHoe 3Ha4yeHne Curbl MOCTOSHHOMO Toka, MA
A1.9.4, | Tepmoctart xugkoctHbii TXK-TC-01/26
A1.9.5, | OuanasoH perynupoBaHus Temnepatypbl oT nnoc 10 ao nntoc 100 °C.

A1.10.3, | MorpeluHocTb NoaaepxaHns TemnepaTtypbl He 6onee + 0,1 °C.
Al1.10.4,

A1.10.5
A1.9.4, | MepHble kon6bl 2-1000-2 TOCT 1770-74 1000 cm®

A1.9.5 |Munetka 2-1-2-1 FOCT 29227-91 1 cm®, norpewHocTb + 0,01 cm®
MuneTka 2-1-2-5 TOCT 29227-91 5 cm°, norpeLuHocTs + 0,05 cm®
MuneTka 2-2-50 TOCT 29169-91 50 cm®, norpeLuHocTs + 0,1 cm®
A1.9.4, | Hatpun xnopucteiri no NOCT 4233-77, x.4. nubo 4.4.a.

A1.9.5
A1.9.3, | Boga ounwieHHas ans xummndeckoro aHanmnsa OCT 34-70-953.2-88
A1.94,
A1.9.5

lTpumevyaHus

1 [onyckaeTca NnpuMeHeHWe OpYyrux cpeacts U3MepeHun, He NpUBeaEHHbIX B MNe-
peyHe, HO obecneymBaloLMX onpeaeneHne MeTPONOrMYECKUX XapakTepUCTUK ¢ Heobxo-
ANMOWM TOYHOCTBIO.

2 [na n3mepeHun TemnepaTtypbl AOMycKaeTcs NpUMEHeHWe Opyrux cpencts us-
MEpPEHNI C NOrpeLLHOCTbI0 n3mepeHui He xyxe £ 0,1 °C.

Cpencrtea M3amepeHun OOMMKHbI ObITb NOBEPEHbI U MUMETb AENCTBYKOLLME CBUAe-
TenbCTBa O NOBEPKE NI 3HAKU MOBEPKMU.

McnbiTaTensHoe obopyaoBaHWe AOMKHO UMETb OTMETKM, NoATBepXxaalrlue ero
roOAHOCTb B COOTBETCTBUMN C TPEOOBAHNSAMN NX TEXHUYECKOWN AOKYMEHTaUuu.

A1.6 Tpeb6oBaHuA Kk kBanudmkaumm nosepurtens

A1.6.1 K npoBefeHuio MOBEPKM aHanmM3aTopoB AOMycKalwTcs nuua, uMmerowme
BbICLLEE UNK CpeaHeTexHn4eckoe obpasoBaHme, onbiT paboTbl B 061acTn aHanMTU4eCcKomn
XMMWUN, eXXerogHo npoxosiumne npoBepKy 3HaHUW No TeXHUKe GesonacHoCTH, BnageroLine
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TEXHUKOMN NnoTEHUMOMETPUHECKNX MsmepeHvM, n3yvmeLIne HaCcToALLYyO METOANKY NOBEPKU
N aTTeECTOBAHHbIE B KA4YECTBE NOBEpPUTEIIA.

A1.7 Tpe6boBaHuAa 6e3onacHOCTU

A1.7.1 MNpwn npoBeaeH NOBEPKM cOBMNOAAlOT NpaBuia TeXHMkM 6e30nacHOCTH:

— npu pabote ¢ xummyeckumn peaktmueamm — no [FOCT 12.1.007-76 w
NOCT 12.4.021-75;
— npu pabote ¢ anekTpoyctaHoBkamn - no [OCT 12.1.019-2009 wn

MOCT 12.2.007.0-75.

A1.7.2 TlomelLeHne, B KOTOPOM OCYLLIECTBIISIETCA NoBepKa, AOSPKHO COOTBETCTBO-
BaTb TpeboBaHuaM noxapHon GesonacHoctn no NOCT 12.1.004-91 n umeTb cpenctea
noxapotywenus no NOCT 12.4.009-83.

A1.7.3 NicnonHuTenu JomkHbl ObiTb MPOMHCTPYKTMPOBaHbI 0 Mepax 6esonacHocTH,
KoTopble A0SMKHbI cobniogatecsa npu pabote ¢ npubopamn, B COOTBETCTBUN C UHCTPYK-
umamm, npunaraemMmboiMn K npubopam. ObydeHune paboTarowmx nvuy npasunam 6esonacHo-
ctn Tpyaa nposogat no FOCT 12.0.004-90.

A1.8 YcnoBusa npoBeaeHUs NoBepKU

A1.8.1 lNoBepka JormkHa NPOBOAUTLCS B CNeayoLwmnx yCrnoBuax:

— Temnepartypa oKpyXarLero Bo3ayXa, °C ......ccvviiiiiiiiiiiiieeee e, (20 + 5);
— OTHOCUTESNbHAsA BNaXXHOCTb BO3AyXa, %, HE BOSEE ......vvveeiviieiiieieea 80;
— atmocdepHoe gasneHue, Kla ... oT 84,0 no 106,7;

nuTaHue — OT ceTu nepeMeHHoro Toka yactoton (50,0 £ 0,5) 'y n HanpskeHn-
emM (220 +4,4) B nnbo (36 £ 1) B.
A1.8.2 Bubpauus, Tpscka, yaapsbl, BNusowme Ha paboTy aHanusaTtopa, He gonyc-
KatoTcs.

A1.9 lNMoaroTtoBKa K noBepkKe

A1.9.1 OcHoBHOe 1 BcrnomoratensHoe obopyaoBaHue, ykaszaHHoe B n. A1.5, noga-
rotaBnMBalOT Kk paboTte B COOTBETCTBUM C TpeboBaHUSAMW HOPMATUBHLIX AOKYMEHTOB U
o[.

A1.9.2 MNoBepsiemMbln aHanuMsaTop MNOAroTaBnMBalOT K paboTe B COOTBETCTBUM
n. 2.3 pykoOBOACTBa NO 3KCMnyaTtaunun u OTrpagympoBaH B COOTBETCTBUM C pa3gernom 3.

A1.9.3 YcTtaHaBnmBalT npeaensl nNporpaMmMMpyeMoro AuanasoHa W3MepeHun
MaCCOBOW KOHLIEHTpaumu (akTMBHOCTUN) MOHOB HaTpus (Cna) MO TOKOBOMY BbIXOA4Y B COOT-
BeTcTBUM ¢ Tabnuuen A1.9.1.



103

YcTaHaBnmBealoT B COOTBETCTBUM C . 2.6 pykoBoAcCTBa Mo aKcnJyaTaunn:

— AunanasoH namepeHuin Cna MO TOKOBOMY BbIXOAY:
HAYANO - 0 mkr/am?;
KOHEL], - 1000 mkr/am®;

— 3Ha4yeHns yCcTaBOoK:

MIN - 0 mkr/am®;

MAX - 1000 mkr/am°.

A1.9.4 NlamepsaoT C NOMOLLBbIO OTrpagyuwpoBaHHOIO aHanuMsaTtopa KOHLUEeHTpauuio
MOHOB HaTpUS B OYULLIEHHOW BOAE, HA KOTOPOW ByayT roTOBUTLCS KOHTPOSbHbIE PacTBO-

pbl, 1 PUKCUPYIOT n3mepeHHoe sHaderne Cy,, MKr/am®,

A1.9.5 ToTOBAT B COOTBETCTBUM C npunoxeHmem b ogmH na tpex (c ydetom npe-
MMYLLIECTBEHHOIO AnanasoHa U3MepeHUn Npu aKcnnyaTauumn aHanmaatopa) KOHTPOSbHbIX
pacTBOPOB XNIOPUAA HATPUS C KOHLIEHTpaLmeii MoHoB HaTpust 115, 437 unm 900 mkr/am°.
Pacxopa pacTBopa Ha noBepky — 2 AM® Ha ofHy rMaponaHens.

A1.9.6 Onga aHanusartopa MCMNOMNHEHUN MAPK-1002P, MAPK-1002P/36,
MAPK-1002P/1 n MAPK-1002P/1/36 roTtoBAT LOMOMNHUTENbHO OAWH U3 ABYX (C y4eToM
NPevMyLLeCTBEHHOrO JuanasoHa W3MepeHun npu  3KCnnyataumm  aHanusatopa)
KOHTPOJSIbHBIX pacTBopa Xnopuaa HaTpus C KOHUEeHTpauuen noHoB HaTpus 1380 wnu
2600 mkr/am®. Pacxon pacTBopa Ha nosepky — 2 am® Ha OfHY rmgponaHerib.

A1.10 NpoBeaeHue noBepKu

A1.10.1 BHewwHnn ocmoTp

Ha noBepKky npegbaBnsioT nacnopT U pyKOBOACTBO MO 3KCMyaTaunn.

Mpw NnpoBegeHMM BHELLHENO OCMOTPAa NPOBEPSIOT BU3YyarbHO:

— KOMMMEKTHOCTb aHanM3artopa;

— LENOCTHOCTb KOPMyCOB, 9MNeKTpPoaoB, kabenen, oTCyTCTBME MEXaAHUYECKMX MO-
BpeXOAeHUN, NPenATCTBYHOLMX HOPManbHOMY (PYHKUMOHMPOBAHMIO aHanmM3aTopa,;

— YUCTOTY U LUEeNIOCTHOCTb COeauHUTENEN U rHe3[;

— YeTKOCTb U NpaBUiIbHOCTb MAapPKUPOBKM B COOTBETCTBMM C PYKOBOLCTBOM MO 3KC-
nnyatauumn (obo3HayeHne aHanuaatopa, HanMeHoBaHWe, 3aBOACKOM HOMED aHanu-
3aTopa, 3aBOLCKOM HOMEpP 3NEeKTPOAOB, 0603HaYeHMe nepeknyaTens, KHOMOK, COeANHU-
Tenen, rHesq, perucTpaumoHHbIi HoMep B [ocygapCTBEHHOM peecTpe CpeacTB usMmepe-
HUA N MHTEpBan Mexay noBepkamu).

AHanusartop, umerowmnn gedekTbl, KOTopble 3aTPYyAHAIT aKcnnyatauuto, 6pakytoT
N K ganbHenLwen noBepke He JOnMyckatoT.
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A1.10.2 Onpo6oBaHue

A1.10.2.1 TpoBepka (PyHKLMOHNPOBAHNA aHanmn3aTopa B pasfnyHbIX pexmnmax pa-
6oTbI

MoagkntovatoT 6nok npeobpasoBaTtenbHbIA K CETU NEPEMEHHOro Toka Yactoton 50
"y n HanpsbxeHnem 220 B nubo 36 B (B 3aBMCUMOCTU OT UCMNONHEHUS aHanunsaTopa).
BkntoyaloT noBepsiembli aHanusaTop.

MEHIO A
MpoBepstoT paboTocnocobHocTb kHoNok «KAHATT», « BBOL », « ;Q; », A n

((&».

PesynbTat NnpoBepku cHUTAOT YAOBNETBOPUTENBHbLIM, ECIN:
— noaceeuymBaeTcs cesetoBon nHankaTop « CETby;

— npu HaxaTtum kHonkn «KAHAJT» nameHsaeTcs pexum MHauKaumn KkaHanoB B 3a-
BUCMMOCTM OT KONMYECTBA NOAKITHOYEHHbIX KaHanos (oauH nNnbo aBea);

— MPU HaXaTUN KHOMKN «

BBO[ » aHann3aTop nepexognTt U3 pexmma I/I3MepeHVIIZ

B PEXMM KOHTPONS U USMEHEHMS MapaMeTPOB (BXO4 B MEHIO);

— KHOMKOW «ZOE» OCYLLECTBISAETCSA BKIMIOYEHNE U OTKIOYEHWE MOACBETKN 3KpaHa
NHONKaTOPA;

— KHOMKamwu «4}», «» OCYLLIECTBNSIETCS NepeMeLLEHME MO CTPOKaM MEHHO.

A1.10.2.2 lNpoBepka cooTBETCTBUA NporpaMmmHoro obecnevexus (M0)

MepexoaaT B akpaHHoe MeHo «MO N KOHTP.CYMMblI».

MpoeepstoT cootBeTcTBME 10 TOMY, KOTOPOE BbINO 3adUKCMPOBAHO MPU UCMbITa-
HUAX B Llenax yTBepXaeHusa Tuna aHanusartopa.

[nsa atoro pukenpyoT naeHTngmnkaynoHHoe obosHadeHune MO u undposble MaeH-
TMdukatopbl MO (KOHTPONbHBIE CYMMbI UCMONTHAEMOro KoAa), KOTOpble OOIKHbI COOTBET-
ctBoBaTtb Tabnmue A1.10.1.

Tabnuya A1.10.1

NoeHTndurkaunoHHble gaHHbIe 3HayeHune
(npu3Hakun) WcnonHeHne aHannsatopa 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

oeHTuukaunoHHoe
HaumeHoBaHue [10:
— Ang nnatbl MHOMKaLWK 10021.430.03.06 10021.430.03.07
— A4 nnatbl yeunurtens 1002U.430.02.04 1002UT.430.01.03
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NoeHTuunkaunoHHble gaHHbIe

3HauyeHne

(Npu3Hakn)

McnonHeHne aHanusatopa MAPK-

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

1002, 1002/36, 1002/1,

1002P/1, 1002P/1/36

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

Homep Bepcun
(noeHTUduKaLmMoHHbI Homep) MMO:

— And nnatbl yCUNnTend

— AN nnaTtbl UHAUKaLUUm 03.06 03.07

— Ang nnatbl yCUNUTEnNs 02.04 01.03

LUndposon naeHtndpukatop Mo:

— Ansa nnatbl UHAUKaLUUK O0xA2BA3EB4 OxB5DEB4A2
0xA369F903 0x84DABC3A

I[1pumedyaHue—YeTbipe nocrnegHnx UnMdpsl B UAEHTUOUKALMOHHOM Hanme-
HoBaHun O obosHa4vatoT Homep Bepcun MO.

PesynbTaTt nNpoBepkM cUMTaloT yOOBMETBOPUTESIbHBIM, €CNU NpuBeaeHHble UAOEH-
TumkaunmoHHoe obo3HavyeHne, naeHTumnkaTtop MeTponorndeckn 3Hadmmon 4vactum 10O,
noeHtudpukatopbl MO (KOHTPOMbHbIE CyMMbI UCNOSTHAEMOrO KoAa B LWeCTHaAuaTepUYHON
CUCTEME) COOTBETCTBYIOT YCTAHOBIIEHHbIM MO MHANKATOPY aHanuaatopa TpeboBaHUAM.

A1.10.3 OnpegeneHne OCHOBHOM abCoOMTHOM MNOrPEeLHOCTM aHanuaaTtopa npu
namepeHnn Cy, no mHgukatopy. OnpegeneHne OCHOBHOWM abCOMOTHOM MOrPeLUHOCTU
aHanusatopa npu namepeHnn Cya N0 TOKOBOMY BbIXO4Y.

A1.10.3.1 lNogrotoBka K U3MepeEHNAM

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

Tabnuya A1.10.2

NcnonHeHne aHannaartopa FwJ,ponaHenb Cxema
YCTaHOBKM

MAPK-1002, MAPK-1002/1,
MAPK-1002/36, MAPK-1002/1/36
MAPK-1002P, MAPK-1002P/1, [M-1002 Pucytok A1.10.1
MAPK-1002P/36, MAPK-1002P/1/36
MAPK-1002T, MAPK-1002T/1,
MAPK-1002T/36, MAPK-1002T/1/36 rM-1002T Pucyrok A1.10.2
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PoseTka

K pasbemy «JATUUK A» unun « JATUMK B» H/PC'I 0TB

©noka npeobpasoBaTenibHOro
K nCTouHuky nutaHus |___|
nocTosiHHoro Toka WM-1002 | | Kabens K1002.5
Komnpeccop e
K-1002 BAJ1-1002
Tpybka | —1—
nBxcr-18 AN
®BHyTp.215X110 \\
! o EMKoCTb
TeMneg:T?prf// oo oo KOHTPOJ1b-
ooogo 0O HOro
HaTtpuneBbin \ ] pacTtBopa
anekTpoa_| | | i | ﬁ
—~— u
pH-sneKTpop,\§ —
\
3axum_| = H
BUHTOBOM i
TepmocTtaTt
Wryuep_| | ~NCTICT] TC-80M-2
AYENKn
NPOTOYHOM
Tpy6ka NBX CT-18
®BHyTp.215X110
Tpybka
MBX CT-18" 17 Bnok
Denyrp.16,0x2,0; ycunutens
L =500 mm

l Cnus

PucyHok A1.10.1



TpyOka
NMnBX CT-18
@BHyTp.ZlSX 11
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6noka npeobpasoBaTenbHOMo

K MCTOYHUKY NUTaAHUNA I___|

noctosHHoro Toka MIM-1002

Komnpeccop
K-1002T

BAO-1002T

/

JaTtumnk_}—

TeMmnepartypbl

HatpueBbin
aneKTpoAa_|

pH-anekTpoa_| |

3a>|<|/||\£|\
BUHTOBOW

WTyuep_ | 1

AYEenKu
NPOTOYHOM

Tpybka

MBX CT-18

Denyrp.16,0x2,0;
L =500 mm

/I

o

PoseTka

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

Kabenb K1002.5
/

. Q
EmkocTb
KOHTpPOIb-

HOro
pacTeopa

™\ Brnok

l Cnus

PucyHok A1.10.2

ycunutena

TepmocTtaTt
TC-80M-2

Tpybka NBX CT-18
QBHy’Tp.Z!SleO

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

npeobpasoBaTenbHOrO.

MoacoeanHsiloT  MynbTuMeTp APPA-305 k pasbemy «TOKOBLIA BbIXO[,
CUTHANMM3ALUWA, RS-485» 6noka npeobpa3oBaTtenbHOro B COOTBETCTBUM C  PUCYH-

kom A1.10.3.
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4 \ MynbTumetp Posetka PC19TB
_|L—APPA-305 (8ud co cmopOHbI Nauku KOHMaKmos)

mA Kanan A
5+) | 6(=)
Kanan B 012 011 010 09 08
9) | 66) |\ 416 515014 013
mA com
e} o) PoseTka 019 618 017
PC19TB

K pasbemy « TOKOBbI BbIXO/,
CUTHAITM3AUNA, RS-485»
©noka npeobpasoBaTenibHOro

PucyHok A1.10.3

A1.10.3.2 lNpoBeneHne namepeHuin

3anuBatoT 1 AM® NPUrOTOBMNEHHOrO KOHTPOMBLHOTO pacTBOpa XMopuaa HaTpus B Co-
cya 1 nomeLlatT eMKOCTb KOHTPOJSIbHOrO pacTBopa B TepMocTar.

BkntovatroT TepmocTaT 1 yctaHasnmBaroT TemnepaTtypy (25,0 £ 0,5) °C, nogaepxu-
Bad ee C OTKINOHEHNeM OT ycTaHoBMBLIerocs 3HadyeHus = 0,3 °C.

BblaepxuBatoT eMKOCTb KOHTPOSIBHOrO pacTBopa B TepMocTaTe He MeHee 3 u.

MNMoacoeanHAIOT K WTyLepy s4enkn npotodHon Tpyoky MNBX CT-18 Jeuyrp.2,5x1,0 oT
€MKOCTM KOHTPOSNbHOro pacTeopa.

BkntovatoT 6nok aBtomaTtmyeckoro gosupoBanusa (BAL) B pexume «PABOTA» u
nponyckawT Yepes A4eriKy NPOTOYHYI NPUrOTOBIEHHbIN PacTBOp.

MpoBogaT mamepeHne Cy, pacTBopa NO MHAMKATOPY M OUKCUPYHIOT 3HAveHue

CNa » MKr/om®,

4-20

OpHOBpeMeHHO UKCUPYIOT BbIXOAHbIE TokM Brioka npeobpasosatensHoro [, .

0-5
nl,,c, VA, Ha gnanasoHax ot 4 fo 20 MA 1 oT 0 o 5 MA COOTBETCTBEHHO.

M3mepeHuns nponssBoaaT Tpu pasa.

Ansa ananusaTtopa ucnonHenmn MAPK-1002P, MAPK-1002P/1, MAPK-1002P/36 1
MAPK-1002P/1/36 [ononHUTENbHO NPOBOAAT aHanorMyHble U3MepeHnsa BTOPOro npuro-
TOBMEHHOro KOHTPOSBLHOrO pacTBopa xnopuaa HaTpus, npeaBapuTesibHO YCTaHOBMB npe-
Aenbl AgnanasoHa namepeHnin Cy, N0 TOKOBOMY BbIXOAY:

HAYAJIO - 1000 mkr/am®;

KOHEL] - 3000 mkr/om>.

[MpoBOOAT aHanornM4yHble N3MepeHus A5 BTOPOro KaHana, ecriv B KOMMMeKT aHa-
nmnsaTtopa BXOAAT ABe rmgponaHenu.
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A1.10.3.3 O6paboTka pe3ynbTaToB N3MEpPEHUN

PaccunTbiBaloT NS Kaxaoro M3MepeHusi OCHOBHYHO abGCOMIOTHYH MOrPeLlHOCTb
aHanusaTopa npu uamepeHnn Cna MO MHAMKATOPY Ao, MKI/AM, o hopmyne:

Ay =Cha —(CRa +Cra) (A1.1)

rae Cpr,, — MaccoBasi KOHLEHTPaLWsi MOHOB HaTpusi KOHTPOMbHOTO pacTsopa,
MKr/am>;
C%, — N3MEpeHHOe 3HaueHre MacCoBOM KOHLEHTpaUUn (aKTMBHOCTU) MOHOB
HaTPUS B BOAE OYMLLEHHON A1t XUMUYECKOro aHanmaa, Mkr/am®,

PesynbTaTt onepauum noBepKU CHUTAIOT YAOBNETBOPUTESTbHBIM, ECIIN:
a) npu namepeHnn Cy, pacTBopa C MacCoOBOW KOHLIEHTpaLUMen NoHoB HaTpua 115,
437 vnu 900 mkr/om®;

— ans aHanusartopa MUCMNOMHEHUN 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+0,12CR5) <Ay <0,5+012CR5;

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

~(0,03+012C3™) < Ay <0,03+0,12C3";

6) npn namepeHumn Cn, pacTBopa C MacCoOBOW KOHLIEHTpauuen noHoB Hatpusa 1380
unm 2600 wmkr/am® ans aHanusatopa wucnonHeHnn MAPK-1002P, MAPK-1002P/36,,
MAPK-1002P/1, MAPK-1002P/1/36

—0,3CY <A, <03C

4— 20
PaccuutbiBatoT 3HaueHuss Cy n CNa , MKI/OM®, ONst M3MEpeHHbIX 3HaYeHWi
[4-20 , |05,
6blX 8blX *

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

4-20 _(y4-20 CRar
CNa (I o — 4) +CNa (A1.2)
16
— ANg BbIXOOHOro Toka Ha ananasoHe oT 0 oo 5 MA no dgopmyne
0-5 0-5 C()uan Hay
Crna =l +Ca (A1.3)

0 o o
rae Cra — 3anporpamM1poBaHHbIii AManasoH namepeHnii Cya N0 TOKOBOMY Bbi-

xoay, MKF/,EI,MS, onpegensieMbli kak pasHoCTb Mexay 3HadeHusamun «KOHEL» n «HAYA-
JTO» 3anporpammupoBaHHOro guanasoHa namepeHunn Cy, N0 TOKOBOMY BbIXOAY;

Cra' — 3HaveHne «HAYATIO» 3anporpaMMMpOBaHHOTO AnanasoHa 3MepeHui
Cna MO TOKOBOMY BbIXOAY, MK/AM®.
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PaccunTblBaloT 4ns BCEX 3HAYEHUI OCHOBHYIO abCOMIOTHYIO MOrPELIHOCTb aHanm-
3aTopa npu namepeHnn Cna MO TOKOBOMY BbIXOAY Ao.s, 420, MKI/AMS, no dpopmyne:
_ ~0-5,4-20 am
Ag 5420 =Cy —Cya - (A1.4)

a

PesynbTaTt onepauum noBepku CHUTAIOT YAOBNETBOPUTENbHBLIM, ECIIN:
a) npn namepeHnn Cy, pacTBopa C MacCoOBOW KOHLIEHTpauumen MoHOB Hatpua 115,
437 v 900 mkr/om®:
— ans aHanmnsartopa NCMOJTHEHNI 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 + 0,002CR“"™) + 0,12 CLTT < Ag 54 20 < (0,5 + 0,002CR") + 0,12 C

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

~[(0,03 + 0,002C™) + 0,12 C71 < Ag 5,420 < (0,03 + 0,002 Co™y + 0,12 CR7;

0) npn namepeHmm Cn, pacTBopa C MacCoBOW KOHLEHTpauuen noHoB Hatpusa 1380
unu 2600 mkr/agm® Ons aHanusatopa wucnonHenun MAPK-1002P, MAPK-1002P/36,
MAPK-1002P/1, MAPK-1002P/1/36

~(0,002CL + 0,3 C7) < Ags.a 20 < 0,002CH"+0,3CR.

A1.10.4 OnpeneneHne OOMNOMHUTENBbHON abCOMOTHOM MOrpEeLIHOCTM aHanuM3aTtopa
npn namepeHmn Cp,, BbI3BAHHOM WM3MEHEHWEM TemnepaTypbl aHanuM3Mpyemon cpeapl
(norpelwHOCTb TEMNEPATYPHON KOMMEHCALUM aHanua3aTtopa)

A1.10.4.1 NoaroTtoBKa K U3MePEHUAM

MogroToBKa K n3amMepeHusiMm aHanornyHa npmeegeHHom B n. A1.10.3.1.
MynbTumeTp APPA-305 He ncnonbaytoT.

A1.10.4.2 TposeaeHne namepeHni

3anuBatot 1 om® NPUroTOBIEHHOIO KOHTPOSIBHOIO pacTBopa xnopuaa HaTpusi B CO-
cyq U NoOMeLarT eMKOCTb KOHTPOSTbHOIO pacTeBopa B TepMocTar.

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

BblaepxmBatoT eMKOCTb KOHTPOSIbHOMO pacTBopa B TepMocTaTe He MeHee 3 .

MNMoacoednHAIOT K WTyLepy a4enku npotodHon Tpyoky MNMBX CT-18 Deuyrp.2,5x1,0 oT
€MKOCTWN KOHTPOSbHOro pacteopa.
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Bkntovator BAL B pexunme «PABOTA» n nponyckalT 4epe3 S4YenKky NnpOTOYHYHO
KOHTPOIbHbIA pacTBOP xfopuaa HaTpus.

t 3
durKcMpytoT ycTaHoBMBLLEECHA 3HaYeHne Cy,, , MKI/OM®.

MamepeHust nponssBoaaTt Tpu pasa.

[na aHanusatopa mncnonHeHnn MAPK-1002P, MAPK-1002P/36, MAPK-1002P/1,,
MAPK-1002P/1/36 oononHUTENBbHO MNPOBOAAT aHanornyHble M3MEpPeHus AN BTOPOro
NPUroTOBIEHHOrO pacTBoOpa Xrnopuaa HaTpus.

[MpoBoaAT aHanornyHble U3MepeHnsa Ons BTOPOro KaHana, ecnu B KOMMMEeKT aHa-
nusaTtopa BXOAdAT ABe rmaponaHenu.

A1.10.4.3 O6paboTka pe3ynbTaToB U3MEPEHNN

PaccuntbiBaloT AONONHUTENBHYO abCOMNOTHYO NOrpeLlHOCTb Npu n3amepeHmun Cya,
Ay, MKr/p,M3, no popmyrne:

A, =C;, —C&, (A1.5)

t
rae CJ,, — NokasaHus aHanusaTtopa npu TemnepaType KOHTPOSLHOTO pacTsopa
40 °C, mkr/gm®:
C{2" - nokasaHus aHanuaatopa npu Temnepatype TOro Xe KOHTPOIbHOo
pacTtsopa 25 °C, mkr/am>.

PesynbTaTt onepauum NOBEPKM CHUUTAIOT YAOBNETBOPUTENbHBIM, ECIN:
a) npu namepeHnn Cy, pacTBopa C MacCoOBOW KOHLIEHTpaumen noHoB Hatpua 115,
437 v 900 mkr/om®:

— ans aHanusartopa NCMONHEHNN MAPK-1002, MAPK-1002/36,
MAPK-1002/1, MAPK-1002/1/36, MAPK-1002P, MAPK-1002P/36, MAPK-1002P/1,
MAPK-1002P/1/36

~(L0+024C31) < A, <10+0.24CRy;

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

—(0,06+0,24C3") < A, <0,06+0,24C3

6) npn namepeHumn Cy, pacTBopa C MacCoBOW KOHLEHTpauuen noHoB Hatpusa 1380
unu 2600 wmkr/om® Ans aHanusatopa ucrnonHenunt MAPK-1002P, MAPK-1002P/36,
MAPK-1002P/1, MAPK-1002P/1/36

—03C <A, <03CY.
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A1.10.5 OnpeneneHne OCHOBHOM abCOMOTHOM MNOrPELIHOCTM aHanu3aTopa npu

N3MepeHUN TemnepaTypbl aHanu3npyemom cpeabi

A1.10.5.1 NoaroToBKka K U3AMEPEHUAM

CobupatoT ycTaHOBKY B COOTBETCTBUM C pucyHkom A1.10.4.

lTpume4yaHue— CoegnHeHUs1 N ANIEMEHTbI rmaponaHesnun, He Brndrolne Ha
npoeegeHmne npoBepkn, He NokKkasaHbl.

[aTtumk TemnepaTypbl aHanusaTopa NoOMeLLaT B TEPMOCTAT XKUAKOCTHbIN.

C nomowpbi TepmocTata [A0BOAAT TemnepaTypy BoAbl [0  3HA4YeHUd
(20,0 = 1,0) °C n nopgoepxmBalT €e C OTKIIOHEHMEM OT YCTAHOBUBLLENOCH 3Ha4YeHus
+0,1°C.

A1.10.5.2 lNpoBeneHne namepeHuin

PuKCMpyYOT NoKasaHusa aHanu3aTopa no Temnepartype t, °C, 1 nokasaHus Tepmo-
meTtpa JIT-300 t,, °C, npu Temnepatypax B Tepmocrtate (20,0 = 1,0), (0 + 0,5) wu
(40,0 £ 1,0) °C.

INpume4yaHue- [na nposepkn B Touke ¢ Temnepatypon (0,0 + 0,5) °C go-
MyCcKaeTCsi MCMoNb30BaTh CTakaH C BOAOW, 3aNOSIHEHHbIN NbAOM, YCTAHOBMEHHbIA HA Mar-
HUTHYIO MeLUarnky.

MpoBOAAT aHaNoOrMyHble U3MepeHns Ans BTOPOro KaHarna, ecnv B KOMMIEKT aHa-
nu3aTopa BXoaAT ABe rmaponaHenu.

A1.10.5.3 O6bpaboTka pe3ynbTaToOB M3MEPEHUN

Pe3yanaT onepaunn NoBepkKn CHUTAKOT yOOBJI1IETBOPUTENIbHLIM, €Cln AnA Kaxkaou
yCTaHOBJ'IeHHOIZ TeMrnepartypbl BbINOJIHAETCA yCIOBUE!

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



113

PoseTtka

K pasvemy [}PC10TB
«JATHUK A» nnn « JATHUK B»

K MCTOYHUKY NMUTaAHUA I___|

noctoaHHoro Toka MIM-1002 /Ka6enb COEAMHNTENBHBIV

K1002.5

TepmomeTp
nabopaTtopHbIn
a [aTunk 9JTIEKTPOHHbIN
———2 - Temneparypbl JIT-300
oooo O /
T ]j —
\/

briok TepmocTtaTt
ycunurens XXWOKOCTHbIN

PucyHok A1.10.4
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A1.11 OcbopmneHne pesynbTaToB NOBEPKU

A1.11.1 Pe3ynbTaTbl NOBEPKN OMOPMNAIT B BUAE MNPOTOKONA MNPOU3BOSIbHON
dopMmbl.

A1.11.2 NonoxuTeneHble pe3ynbTaTbl MOBEPKM YOOCTOBEPSOT CBUAETENBCTBOM O
noesepke 1 (Unu) 3anUcbio B NacrnopTe Ha aHann3aTop 1 3HaKOM MOBEPKM B COOTBETCTBUMU
c MNpukaszom MunnpomTopra Poccumn ot 02 nona 2015 r. Ne 1815. 3Hak noBepkn HaHOCUT-
Csl Ha CBUOETENbLCTBO O NOBEPKE U (MNK) NacnopT, 1 Ha 6510k npeobpasoBaTenbHbIN.

A1.11.3 Ecnn no pesynbTatam MNOBEPKW aHanua3aTop MNpU3HAKT HENpurogHbIM K
NPUMEHEHN0, CBUOETENLCTBO O MOBEPKE aHHYNUPYIOT U BbINUCLIBAKOT U3BELLEHNE O He-
NPUrogHOCTN K NpPUMEHeHWo B cooTeBeTcTBuM C [lpukasom MwuHnpomTtopra Poccuum
ot 02 nona 2015 r. Ne 1815.
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NMPUNOXEHUE b

(o6sizameribHoe)

METOAUKA NPUTOTOBJIEHUA KOHTPOJIbHbIX PACTBOPOB

6.1 TlNpurotoBneHue pacteopa xnopuga HaTpus C MacCoOBOW KOHLIEHTpaLm-
el noHoB HaTpus 2,3 r/am®

B3aTtb HaBecky 5,85 r xnopuaa HaTpus, npeaBapuUTeNnbHO BbICYLLEHHOIO B TeYeHue
1-2 4y npn Temnepatype 110 °C (BMeCTO HaBeCKU MOXET ucnosib3doBaTtbcsa pukcaHan 0,1H
NaCl OCH MPTY 6-09-292-70). lNomMeCcTnTb HaBECKY B MEPHYK KONby BMECTMMOCTbLIO
1000 cm®.

Hanute B konby 500-700 cm® BOAbl OYULLIEHHOW ONS XMMWUYECKOro aHanmsa no
OCT 34-70-953.2-88 (B ganbHenwem o4ynLeHHas Boga).

[obuTbCsa NONHOro pacTBOPEHNSA CONU NepeMeLLBaHNEM COOEPKUMOTO KONObl.

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

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

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

Mepenntb pacTBOpP B CTEKMNAHHYIO WM MNOMNITUIEHOBYO (NONMNPONUIIEHOBYIO)
€MKOCTb C MM0THO 3aKpbIBaOLLENCS KPbILLKOMN.

Cpok xpaHeHua pacTBopa — He bornee 6 mec.

5.2 TMpuroToBneHune pacTBopa XMopuaa HaTPUst C MaCCOBO KOHLLEHTpaLm-
eit noHos HaTpmsa 230 mr/ am®

OTo6path nuneTkoit 100 cm® pactBopa NaCl ¢ MaccoBoi KOHLEHTpaUMein NOHOB
HaTpus 2,30 r/am°® 1 nepeHecTn ero B MEPHYIO Konby BMecTUMOCTbio 1000 cm®.,

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

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

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

Mepenntb pacTBOpP B CTEKMAHHYIO UMM MOMAMITUINEHOBYIO (NONUNPOMNUIIEHOBYHO)
€MKOCTb C MIOTHO 3aKpbIBAOLENCS KPbILLKOMW.

Cpok xpaHeHua pacTeBopa — He bornee 6 mec.
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6.3 lMpuroTtoBneHne pacTtBopa xfopuaa HaTpusi C MacCoBOW KOHLEHTpaLK-
en NOHOB HaTpus 69 mr/am®

OT06path nuneTkoit 30 cm® pactBopa NaCl ¢ MaccoBOW KOHLIEHTPaLMeN MOHOB Ha-
Tpus 2,3 r/aM° 1 NnepeHecTn ero B MEPHYI0 Konby BMecTUMOCTbio 1000 cm®.

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

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

[oBecTn 06bem pacTBopa OYULLEHHOW BOOOW OO METKU, 3aKpbiTb NPpobKon n Tuia-
TenbHO NnepemMeLLaThb.

MepennTb pacTBOp B NOMMITUIEHOBYO (NOMUNPOMNUIEHOBYD) €MKOCTb C MITOTHO
3aKpblBaOLENCS KPbILLKOW.

XpaHeHune pacTBopa B CTEKISAHHOM Tape HegonycTUMO.

Cpok xpaHeHust pacTBopa — He 6onee 1 mec.

6.4 TlMpuroTtoBneHne pacTtBopa xfopuaa HaTpusi C MacCoBOW KOHLEHTpaLK-
en noHoB HaTpua 13,8 mr/om®

OTo6paThb nuneTkoit 6 cm® pacteopa NaCl ¢ MaccoBol KOHLIEHTpaLMel MOHOB Ha-
Tpusa 2,3 r/amM® 1 nepeHecTn ero B MEPHYI0 Konby BMecTUMocTbio 1000 cm®.

HonuTtb B KONby O4YnLLIEHHYIO BOAY, HE AONMBas 4O MeTKn 1-3 cMm.

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

[loBecTn o6bemM pacTBopa OYMLLIEHHOM BOAOW A0 METKM, 3aKpbiTb NPOOKOMN K1 Tula-
TenbHO NepemeLLaThb.

MepennTb pacTBOp B CTEKMASIHHYKD WX MOMMITUNEHOBYIO (MONUMPOMUIEHOBYHO)
€MKOCTb C MNSOTHO 3aKPbIBAKOLWENCS KPbILLKOW.

Cpok xpaHeHusa pacTtBopa — He bonee 1 mec.

6.5 lMpuroTtoBneHne pacTtBopa xnopuaa HaTpusi C MacCoBOW KOHLEHTpaLK-
e NOHOB HaTpua 2,3 mr/om®

OT06path nuneTkoit 10 cm® pactBopa NaCl ¢ MaccoBOW KOHLIEHTpaLMEN MOHOB Ha-
Tpus 230 mr/ am* ¥ nepeHeCTU ero B MepHYH konby BMECTUMOCTbIO 1000 cm®.

[onuTtb B KONby O4nLLIEHHYIO BOAY, HE AONUBas 4O MeTKU 1-3 cMm.

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

[loBecTn o6beM pacTBopa OYMLLIEHHOM BOAOW A0 METKM, 3aKpbiTb NPOOKOM M TLla-
TenNbHO nepemMeLuaTb.

lMepenuTb pacTBOp B NOMMITUNEHOBYIO (MONMNPOMNUIIEHOBYD) EMKOCTb C MSIOTHO
3aKpblBaOLWENCH KPbILLKOW.

XpaHeHne pacTBopa B CTEKINAHHOM Tape HeonyCTUMO.

Cpok xpaHeHust pacTBopa — He 6onee 1 mec.
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6.6 lMpurotoBneHne pactBopa xfopuaa HaTpusi C MaccoBOW KOHUEHTpauUmn-
en noHos HaTpus 2600 mkr/gm®

OTo6path nunetkoi 11,3 cm® pactBopa NaCl ¢ MaccoBoii KOHLEHTpaLMEN NOHOB
HaTpus 230 mMr/am® 1 nepeHecTn ero B MepPHYIo KONy BMECTUMOCTbIO 1000 cm®.

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

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

[oBecTn o6bem pacTBopa OYULLLEHHOW BOAOW OO METKM, 3aKpbiTb NPOBKOM U TLua-
TenbHO NepemellaTb.

MepenuTb pacTBOp B NOMAUITUIIEHOBYHO (NOSIMMPONUIIEHOBYH) €MKOCTb C MIIOTHO
3aKpblBalOLLENCH KPbILLKOW.

XpaHeHune pacTBopa B CTEKNAHHOM Tape HeaonyCTUMO.

Cpok xpaHeHus pacTteBopa — He 6onee 1 mec.

5.7 TMpuroToBneHune pacTBopa Xnopuaa HaTPUsi C MaCCOBOI KOHLIEHTpaLm-
el noHoB HaTpus 1380 mkr/am®

OTo6paThb nuneTkoit 6 cm® pactBopa NaCl ¢ MaccoBOi KOHLEHTpaLUMEN VOHOB Ha-
Tpns 230 Mr/aM° 1 NnepeHecTn ero B MepHyio konby BMecTmocTbio 1000 cm®,

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

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

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

Mepenntb pacTtBop B NOSIMITUIIEHOBYIO (NOSMNPONUIIEHOBYID) EMKOCTb C MIIOTHO
3aKpbIBalOLLENCSH KPbILLKOW.

XpaHeHune pacTBopa B CTEKINAHHOM Tape HeaonyCcTUMO.

Cpok xpaHeHus pacTteBopa — He 6onee 1 mec.

6.8 lpurotoBneHne pacteopa xsiopuaga HaTpus ¢ MacCOBOW KOHUEHTpauun-
eit noHoB HaTpua 1150 mkr/am®

OTo6paThb nuneTkoit 5 cm® pactBopa NaCl ¢ MaccoBO KOHLEHTpaLUMEN VOHOB Ha-
Tpus 230 mr/ am® 1 nepeHecTH ero B MepHyto konby BMecTuMocTbio 1000 cm®.

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

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

[loBecTn o0bem pacTBopa OYMLLEHHOM BOAOW OO METKMU, 3aKpbiTb NPOBKOM M TLua-
TenbHO nepemeLlaThb.
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[MepennTb pacTBOop B MONU3TUMEHOBYIO (NMONUMNPOMUIEHOBY) EMKOCTb C MITIOTHO
3aKpbIBaAOLWENCA KPbILLKOWN.

XpaHeHue pacTBopa B CTEKINSAHHOM Tape HeJomnyCcTUMO.

Cpok xpaHeHusi pacTBopa — He 6onee 1 mec.

6.9 [lpurotoBneHue pactBopa Xxropuga HaTpuUsi C MacCOBOM KOHUEHTpa-
umen noHos Hatpua 900 MKr/om®

OTo6paTh nuneTkoi 391,3 cm® pactBopa NaCl ¢ MaccoBoii KOHLEHTpaLmWeit NOHOB
HaTpusa 2,3 Mr/ AM® 1 nepeHecTu ero B MepHyto konby BMECTUMOCTbIO 1000 cm®.

HonuTb B KONBY OYULLIEHHYIO BOAY, HE JonMBas A0 MeTKU 1-3 CM.

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

[oBecTn o6bem pacTBopa OYULLEHHOW BOOOW OO METKU, 3aKpbiTb NPOBKON 1 TLla-
TenbHO NepemeLLaThb.

MepennTb pacTBOp B NOSIMITUMEHOBYO (NOMUNPOMNUIEHOBY) €MKOCTb C MITIOTHO
3aKpbIBaOLENCS KPbILLKOW.

XpaHeHune pacTBopa B CTEKISAHHOM Tape HegonyCcTUMO.

Cpok xpaHeHusi pacTBopa — He 6onee 1 mec.

6.10 lMpuroTtoBrneHne pacTBopa Xnopuaa HaTpUa C MacCOBOW KOHUEHTpa-
Lmen noHoB HaTpua 690 MKF/,EI,MS

OTo6path nuneTkoin 3 cm® pactBopa NaCl ¢ MaccoBoii KOHLIEHTpaLMeN NOHOB Ha-
Tpus 230 mr/ am* 1 nepeHecTH ero B MepHyto konby BMecTumocTbio 1000 cm®.

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

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

[loBecTn o6bemM pacTBopa OUYMLLIEHHOM BOAOW A0 METKMU, 3aKpbiTb NPOOKOMN K1 TLla-
TENbHO NepemeLlaThb.

lMepenuTb pacTBOp B NOMMITUMEHOBYIO (MONIMNPOMNUIIEHOBYD) EMKOCTb C MSIOTHO
3aKpblBaOLWENCH KPbILLKOWN.

XpaHeHune pacTBopa B CTEKIISIHHOW Tape HeaonyCTUMO.

Cpok xpaHeHusi pactBopa — He 6onee 1 mec.
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6.11 [llpurotoBneHmne pacTtBopa xnopuaa HaTpuss C MacCoOBOW KOHLEHTpa-
umMen noHoB HaTpua 437 MKr/gm®

MpuroToBneHme pacrteopa TpebyeT BbLICOKOM akkypaTHOCTU. [Mpyn NpUroToBneHuu
A0JDKHA UCMONb30BaTbCA TOMBKO MNONUaTUNeHoBas (nonunponuneHosad) nocyaa. cknto-
YeHWe COCTaBnseT TOMbKO MUMNeTka, OHa MOXeT ObITb CTeknsHHOW. Bca npumeHsiemas
MepHasa nocyaa OMmkHa ObiTh TWaTenbHO OTMbITa OYULLEHHOW BoAow. He gonyckaetcs
NMPUKOCHOBEHUE pyKaMn K YacTsM NOCyAbl, KOTOPblE KOHTAKTUPYIOT C NPUroTaBMBaeMbIM
pacTBOPOM.

OTto6paThb nuneTkon 190 cm® pactBopa NaCl ¢ MaccoBol KOHLEHTpaLMeN MOHOB
HaTpUsA 2,3 Mr/aAM® 1 NepeHecTn ero B MEpHYHo konby BMecTumocTbio 1000 cm?,

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

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

[oBecTn o6beM pacTBopa OYULLLEHHON BOOOW OO METKM, 3aKpbiTb NpobKon n Twa-
TenbHO NepemellaTb.

Mepenntb pacTBop B NOSIMITUMIEHOBYIO (NOSIMNPONUIIEHOBYID) EMKOCTb C MIIOTHO
3aKpbIBalOLLENCSH KPbILLKOW.

XpaHeHune pacTBopa B CTEKNAHHOM Tape HeaonyCTUMO.

PacTBop XxpaHeHuto He NOASEXNT.

6.12 lMpuroTtoBneHne pacTtBopa Xfopuaa HaTpus C MacCOBOW KOHLEHTpa-
Lumen noHoB HaTpusa 345 Mkr/am®

MpuroToBneHne pacrteopa TpebyeT BbLICOKOW akkypaTHOCTU. [Mpyn NpUroToBneHuu
AO0SDKHA MCNONb30BaThCA TOMBKO NONUaTUNeHoBas (nonunponuneHosad) nocyaa. cknto-
YeHWe COCTaBnseT TOMbKO MUNeTKa, OHa MOXeT ObITb CTeknsiHHOW. Bca npumeHsiemas
MepHas nocyaa [oMmkHa ObiTb TWaTenbHO OTMbITa OYULLIEHHOW Boaow. He gonyckaeTtcs
NPUKOCHOBEHUE PyKaMn K YacTsM NOCyAbl, KOTOPblE KOHTAKTUPYIOT C NPUroTaBMBaeMbIM
pacTBOPOM.

OTto6paTthb nuneTkon 150 cm® pacteopa NaCl ¢ MaccoBoOW KOHLEHTpaLMEN MOHOB
HaTpUs 2,3 Mr/AM> 1 NepeHecTn ero B MEpHYH0 konby BMecTUMocTbio 1000 cm®,

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

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

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

PacTtBop xpaHeHWo He NOLNEXNT.
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b6.13 [llpurotoBneHne pacTBopa Xnopuga HaTpusi C MaccoBOM KOHUEHTpa-
umMen noHos Hatpua 230 MKr/am®

MpurotoBneHne pacteopa TpebyeT BbICOKOM akkypaTHOCTWU. [pn npurotoBneHum
AO0JTKHA MCNONb30BaTbCA TOMBbKO NONUaTUNEHOBas (nonunponuneHosas) nocyaa. Mcknto-
YeHne CocCTaBnseT TOMbKO MUMeTKa, OHa MOXeT ObiTb CTeknaHHOW. Bcs npumeHsemas
MepHasa nocyga AofmkHa ObiTb TWaTenbHO OTMbITa OYMLLIEHHON Bogow. He gonyckaeTtcs
NMPUKOCHOBEHME pyKaMK K YacTsiM Nocyabl, KOTOPble KOHTaKTUPYIOT C NPUroTaBnmBaeMbiM
pacTBOpPOM.

OTo6patb nuneTkoit 100 cm® pactBopa NaCl ¢ MaccoBoi KOHLEHTpaLmei MOHOB
HaTpus 2,3 Mr/am® 1 NepeHecTy ero B MepHyto konby BmMecTumocTbio 1000 cm®.

HonuTb B KONBY OYULLIEHHYIO BOAY, HE JONMBas 4O MeTkM 1-3 cMm.

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

[oBecTn o6bem pacTBopa OYULLEHHOW BOOOW OO METKU, 3aKpbiTb NPOBKON 1 TLla-
TenbHO NepemeLLaThb.

PacTBOp XpaHeHUo He NOANEXNT.

b6.14 TllpurotoBneHue pactBopa Xropuga HaTpusi C MacCOBOM KOHUEHTpa-
Lumen noHoB HaTpma 115 MKr/om®

MpurotoBneHue pacrteBopa TpebyeT BbICOKOM akKypaTHOCTU. [Mpu mMpurotoBneHun
AO0JTDKHA MCNONb30BaTbCA TOMBbKO NONUaTUNEHoBas (nonunponuneHosas) nocyaa. Mcknto-
YeHne COCTaBnsieT TOSMbKO MUMeTKa, OHa MOXeT ObITb CTeKnsiHHOW. Bca npumeHsiemas
MepHas nocyaa AOfkKHa ObiTb TWaTenbHO OTMbITA OYMLLEHHOWM Bogow. He pgonyckaetcs
NMPUKOCHOBEHME pyKaMM K YacTsM Nocyabl, KOTOPblE KOHTAKTUPYIOT C NPUroTaBnMBaeMbiM
pacTBOPOM.

OTo6paThb nuneTkor 50 cm® pactBopa NaCl ¢ MaccoBoii KOHLIEHTpALIMEl NOHOB Ha-
Tpus 2,3 Mr/am® 1 nepeHecTy ero B MepHyto konby BmMecTumocTbio 1000 cm®.

[onuTtb B KOnby O4nLLIEHHYIO BOAY, HE AONMBas 4O MeTKn 1-3 cMm.

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

[oBecTn o6bem pacTBopa OYULLEHHOW BOOOW OO METKU, 3aKpbiTb NPobKOn n Tuwia-
TenbHO NepemeLLaThb.

PacTtBop xpaHeHWto He NOANEXMNT.

B6.15 [MpuroTtoBrneHue pacTtBopa Xxnopuga HaTpua C MaAcCOBOW KOHUEHTpa-
LMeENn NOHOB HaTpua 46 MKr/om>

MpurotoBneHne pacTteopa TpebyeT BbICOKON akkypaTHOCTU. [Mpu npurotToBneHun
[AOIMKHA UCMOMb30BaTbCs TONbKO NONMaTUIEeHoBas (nonunponuneHosas) nocyaa. Vckrto-
YyeHMe COCTaBNseT TONMbKO NUMEeTKa, OHa MOXeT OblTb CTEKNsSHHOW. Bcs npumeHsiemas
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MepHasa nocyaa OMmkHa ObiTh TWaTenbHO OTMbITa OYULLIEHHOW BOAoW. He gonyckaetcs
NMPUKOCHOBEHUE pyKaMn K YacTsM NOCyAbl, KOTOPblE KOHTAKTUPYIOT C NpUroTaBnMBaeMbiM
pacTBOPOM.

OTo6paTh nunetkon 20 cm® pactBopa NaCl ¢ MaccoBoii KOHLEHTPaLMEN MOHOB Ha-
Tpus 2,3 Mr/om® 1 nepeHecTH ero B MepHyto konby BMecTumocTbio 1000 cm®.

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

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

6.16 [llpurotoBneHue pacteopa Xxropuaa HaTpuUsi C MacCOBOM KOHUEHTpa-
LMen NMoHoB HaTpma 23 mkr/gm®

MpuroToBneHme pacrtesopa TpebyeT BbLICOKOW akKypaTHOCTU. [Mpyn NpUroToBneHuu
A0JSDKHA MCNONb30BaThCA TOMBKO MNONUaTUNEeHoBas (nonvnponuneHosas) nocyaa. Mcknto-
YeHWe COCTaBnseT TOMbKO MUMeTka, OHa MOXeT ObITb CTeKnsiHHOW. Bca npumeHsemas
MepHas nocyga AoShKHa ObiTb TUWlaTenbHO OTMbITa OYMLLIEHHOW BoLoW. He gonyckaetcs
NPUKOCHOBEHWE pyKaMn K YacTsM NOCyAbl, KOTOPblE KOHTAKTUPYIOT C NPUroTaBnMBaeMbiM
pacTBOPOM.

OT1o6paTh nunetkon 10 cm® pacteopa NaCl ¢ MaccoBoii KOHLEHTPaLMEN MOHOB Ha-
Tpus 2,3 Mr/om® 1 nepeHecTH ero B MepHyto konby BMecTumocTbio 1000 cm®.

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

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

[oBecTn o0bem pacTBopa OYMLLEHHOM BOAOW OO METKMU, 3aKpbITb NPOBKOM 1 TLia-
TenbHO nepemeLlaThb.

PactBop XxpaHeHuo He NOASNEXNT.

6.17 [MpuroTtoBneHne pacTtBopa xropuaa HaTpuUsa C MacCOBOW KOHLEHTpa-
LMen MoHoB HaTpusa 9,2 MKr/om®

MpuroToBneHne pacteopa TpebyeT BbLICOKOW akKypaTHOCTU. [Mpyn NpuroToBneHuu
AOMMKHA MCNOMb30BaTbCH TONbKO NONMAaTUNEHoBas (nonunponuneHosas) nocyaa. Ncknto-
YeHne COCTaBnseT TOMbKO MUMNeTKa, OHa MOXeT ObITb CTeKknsiHHOW. Bca npumeHsemas
MepHas nocyaa [OofkHa ObiTh TLAaTenbHO OTMbITa OYMLLEHHOW Bodow. He gonyckaetcs
NMPUKOCHOBEHWE PYKaMn K YacTsM NOCyAbl, KOTOPblE KOHTAKTUPYIKOT C NPUroTaBMBaeMbIM
pacTBOPOM.

OTo6paThb nuneTkoit 4 cm® pactBopa NaCl ¢ MaccoBO KOHLEHTpaLUMEN VOHOB Ha-
Tpus 2,3 Mr/om® 1 nepeHecTH ero B MepHyto konby BMecTuMocTbio 1000 cm®.

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

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

[oBectn 06bem pacTBopa OYULLEHHOM BOOOW OO0 METKU, 3aKpbiTb Npobkon un Twa-
TenbHO nepemeLlaThb.

PacTtBop XxpaHeHUo He NOANEXNT.
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b6.18 [llpurotoBneHne pacTtBopa xnopuga HaTpusi C MaccoBOM KOHUEHTpa-
LMEN NOHOB HaTpusa 2,3 MKr/gm®

MpurotoBneHue pacrteBopa TpebyeT BbICOKOM akKypaTHOCTU. [lpy NMpUroToBneHuun
AO0JDKHA MCNONb30BaTbCA TOMBbKO NONUaTUNEHoBas (nonunponuneHosasa) nocyaa. Mcknio-
YeHune cocCTaBnseT TOSMbKO MuneTka, oHa MOXeT BbITb CTeknsaHHOW. Bcs npumeHsemas
MepHasa nocyaa AOfKHa ObiTb TWaTenbHO OTMbITA OYMULLEHHOW BOAow. He gonyckaetcs
NMPUKOCHOBEHME PyKaMM K YacTsM Nocyabl, KOTOPble KOHTaKTUPYIOT C NpUroTaBnMeaeMbiM
pacTBOPOM.

OTo6paTth nuneTkoit 1 cm® pactBopa NaCl ¢ MaccoBoii KOHLEHTpaLMeN NOHOB Ha-
Tpusa 2,3 Mr/am® 1 nepeHecTy ero B MepHyto konby BMecTumocTbio 1000 cm®.

HonuTtb B KOnby O4nLLIEHHYIO BOAY, HE AONMBas 4O MeTKn 1-3 cMm.

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

[oBecTn 06bemM pacTBopa OYULLEHHOW BOAOW OO METKU, 3aKpbiTb NPOBKON 1 TLla-
TenbHO NepemeLlaThb.

PacTtBop xpaHeHWo He NOANEXUT.

lNpumedyaHue - NpuBegeHHas MeToaMKa BbIMOSIHEHA B COOTBETCTBUN C NpU-
noxeHuem B «[lpurotoBneHne NnpoBepoYHbIX PAaCTBOPOB» JOKYMEHTa «AneKkTpoabl NOHO-
cenektuBHbole «AJIMC-212Na». MeTtoauka nosepku NPBA.418422.012-03MIM».
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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-HbIn 6UT.
OpHobuToBasi Oynesa nepeMeHHas:
bool 0 — FALSE;
1-TRUE.
bit8/16/24/32/N Habop 6uTtoBbIX hbnaxkos unu nonen pasmepom 8/16/24/32 / N 6ur.
uint8/16/32/N BessHakoBoe uenoe gnuHon 1/2/4 6anta / N 6ur.
int8/16/32/N 3HakoBoe uenoe anuHon 1/2/4 6anita / N out.
float3? Yucno ¢ nnasatoLwen TOYKON oanHapHOM TOYHOCTM pa3mepoM 4 GanTa
(IEEE 754-2008).
float64 Yucno ¢ nnasatoLen TOHKOM ABOMHON TOYHOCTM pa3mepom 8 Gant
(IEEE 754-2008).
.. [N] MaccuB n3 N 0gHOTUMHbBIX 9N1IEMEHTOB.
ASCIIZ TekcToBasi CTPOKa C TEPMUHUPYIOLLMM HYNeBbIM OaiToM.

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 6ut/c
CrapToBbIX 6UT 1

But paHHbIX 8

CronoBbIx 6uT 1unm 2

KoHTponb YyeTHOCTH

HeT, YeTHOCTb, HEYETHOCTb

Cnoco6 nepegaun

Mnagwum 6utom Bnepes (LSB first)

B.2.2. O6MeH gaHHbIMK MPOM3BOANTCS B pEXMME 3anpoc-oTBET. 3anpoc Bceraga npoMsBoguTcs
MacTepOM LUMHbI.
B.2.3. Kagpbl obmeHa Bcerga umetot anvHy 9 6ant. OnncaHme popmata kagpa u HazHavyeHue no-
new Kagpa NpvBeAeHbl B ABYX HUXecNeaywmux 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 CS




124

Tabnuya B.4
Mone HasHayeHue MpumeyaHus.
Head Mpeambyna Bcerpa 255.
NetAddr CeTteBol agpec § 0...255
(appec msmyeckoro ycTponcTaa)
Homep kaHana 0 — bnok Npeobpa3oBaTenbHbIN;
ChNum (agpec nornyeckoro yCcTponcTea, 1 - MNnata Ycunutens, kaHan «Ay;
KOTopoe aABnsaeTcs ogHMM u3 6rnokos | 2 — MNnarta Ycunutens, kaHan «B».
hun3nyeckoro yctpomncraa)
OpCode Option.0...6 Kop onepauuw.
(Mnadwue cemb 3HaueHne nognons OpCode coaepxuTt ykasaHue
6um nons Option) Kak Ha Tun onepauuu (YTeHue/3anuchb), Tak U Ha
) LeneBylo NepemMeHHyto, 3Ha4YeHne KOTopow
Option cnegyeT npounTaTh Unu 3anucarhb.
DIR Option.7 BuT HanpaBneHus:
(cmapwut 6um 0 — 3anpoc;
nons 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 HagvépknBaHue o3HayYaeT UHBEPCUIO.

B.2.5. lMpumep obmeHa gaHHbIMUK:

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

OxFF — npeambyna

0x01 — agpec ycTponcTsa

0x00 — Homep kaHana

0x02 — ko onepauumu: YTeHue perucTpa Type
0x00 — 4 6anTta gaHHbix D3 ... DO

OXF7 — KOHTpONbHaa cymma

OTtBeT: OxFF 0x01 0x00 0x82 0x05 0x00 0x00 0x00 0x72

OxFF — npeambyna

0x01 — agpec ycTponcTsa

0x00 — Homep kaHana

0x82 — ko onepauuu oTeeTa: perucTp Type
0x05 — DO 6ainT 3Ha4eHus perncrpa Type
0x00 — D1 6ainT 3Ha4eHus perncrpa Type
0x00 — D2 6ainT 3Ha4eHus peructpa Type;
0x00 — D3 6ainT 3Ha4eHus perncrpa Type
0X72 - KOHTpOsibHasa cymma

B.2.6. BHumaHume! Bo Bcex HukecneayoLwmx onnucaHnsax permcTpoBbiX MoAenen nogpasymeBaeTcs
NCMNonb30BaHWE CreayoLWnNX 3HAYEHUA NONeR «No YMONMYAHUION:
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Tabnuuya B.5
Ne 6anTa
Mone 3Ha4yeHue «Mo yMON4YaHUIO»
B Kagpe
1 Head 255
2 NetAddr CeteBol agpec npubopa, ycTaHaBNMBaeTCs BPY4YHYHO NMpu KOHUrypauum
npubopa Ha MecTe aKchyaTauun.
3 ChNum Howmep kaHana, ngeHtTndpnumpyeT normdecknin mogynb npnbopa, cogepxa-
LM LIeNeBY0 NePeMEHHYIHO.
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, BbluMcnaeTcs 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, BbINyLWeEeHHOMY HeKOMMep4eckon opraHusaumen "Modbus
Organization, Inc.", Massachusetts, USA (cm.http://www.modbus.org).

B.3.2. PeannsoBaHHas pasHoBuaHocTb npotokona: MODBUS RTU (6anTbl nakeToB nepepatoTcs
«Kak ecTb» 6e3 JOMONHUTENLHOW KOANPOBKMU).

B.3.3. ®usnueckun nHrepdenc: RS-485. Nonyctumblie HacTpoinkn COM/UART-NopToOB NpuBeAEHbI
HUXe.

Tabnuua B.12

Honyctumble ckopocTn obmeHa | 1200, 2400, 4800, 9600,
19200,38400,57600, 115200 6uT/c

CrapToBbIx 6yt 1

BuTt gaHHbIX 8

CrtonoBbix 6ut 1 mmm 2

KoHTponb 4eTHOCTH HeT, YeTHOCTb, HEYETHOCTb

Cnocob nepegaun mnagwunm 6utom Bnepeq (LSB first)

B.3.4. O6GMeH paHHbIMW MPOM3BOAUTCA B peXume 3anpoc-OoTBeT. 3anpoc Bcerga npov3BOAMTCS
MacTEpPOM LUVHBI.

MpumeyaHus:

» Bce eavHMUpbl AaHHbIX pacnonaralTcs B NaMaTU HaYnHas ¢ YCIOBHOMO HYNeBOro agpeca rno cxe-
me littlte-endian ¢ ncnone3oBaHnem 6anToBoON agpecauunu.

= Mnagwwui 6anT eguHULbI AaHHBIX BCErga pacnonaraeTcs no YETHOMY agpecy.

= Ha Ty xe camyo 0bnactb namsaTn «HaknagbiBaeTcsi» agpecHoe npoctpaHcTBo ModBus «pernct-
poB» pasmepom 2 Ganta kaxabin. [pun aTOM ecnn agpec «perncTpa» paBeH 1, TO 3TO CooTBeTCTBYET Bant-
TOBOMY agpecy 2 N T.A4.

= Hencnonb3yemble cTaplume 6anTbl eAnHULbI aHHbIX BCeraa pasHbl 0.

B.3.5. «kMAPK-1002» un «MAPK-1002T». PEMMCTPOBbLIE MOOENW, MPOTOKOJT OBMEHA
«MODBUS RTU»

B.3.5.1. NapameTpbl npubopa, «perucTpoBas» agpecauus.



131

dang3s3ad gL 'eq
'002SLL — L '009.G — 9 '00¥8€ — G 0026} — ¥ ‘0096 — € ‘008% — Z ‘00¥Z — L ‘002 —0 | (489/LMQ) nherradau 9100donD guin 8''9q
sngpolN — | euodolodu umj |ooq Gq
mgg-—1 egouo deneed |jooq ¥q
"18h8H — Z ‘1gh — | {18H - 9100HL8R Zwin e
Z-11-0 11Q-L010 09.108hULIOY Zin 17°0°q
8UHRIULQ disnedeyy 1ewdoodp gao1ng edanwoH
Z
"BUBLNLIMOA BYoUg OL| 260¥D BWWAD BBHALOdLIHOY | gUD NYWNSY09YyQuos Zein v'e 14 | g¢00%0 ‘YE00X0
"BULULUNOA BYOUG QL BUHBLU'E0L0IEN B1RT KBEOLON | ayo Nveleagaonag | ZIIoSY ¥'e ol S| 6£00X0°""SS00X0
"BUIOLULIMOA Byoug O Bnodas Beg010%9 | gy nvesepuud | ZIIOSY v'e 8l | ¥€00X0"""O200%0
e U nowkwsodsnapo | olMd | oL/¥e | 2 W 8200X0
: WNHBhLIOWA OL SUHBhEH
L2 | eHogeueunt mAMmmosM&nw owmqw somo_wmw NossalpPy gjuin oL/v'e F o v200%0
‘[D.] o1oHaura1eg0cRdgOad| | BYOLG dLAHE edALedauna | nodwajeuwa | zgleoy ¥'s ¥ S| 6200X0 ‘8200%0
"BUBLULIMOA BYoUg OLI 260YD BWWAD BBHALOALIHOY | YUD NYWNSY08YyOuos Zeuin v'e 14 | /Z00X0 ‘9Z00%0
"BUSLULINOA BYOLG QL BUHBLIA0L01EN B1RYT BKBEOLON | vUD Nvelegesonaa | zIIosy ¥'e 0l | GZ00X0 " LZ00X0
"BUALULIMOA Boug O Bnodas Beg01o%9 | YUd Nvalepmulld | ZIIOSY v'e 8l o 0200X0"""8100X0
‘uunesnitHy, 19Leu] oL Ze0yD BWWAD BEHILOdLHOY NOWNS}09yDuos zZswin ¥'e ¥ | /100%0 ‘9L00X0
‘UANBINITHY 191BL | OL] BUHOLIA0101EM B1RT KREOL1ONS | nosleasdineg | ZIIDSY ¥'e ol N G100X0 " LLOOX0
‘UunesnTHY 191eur| | QL) suodesa Beg010M9 | noaleppwdi4 | ZIIDSY y'e 8l | 0L00X0"""8000%0
‘edogudu dolexunduiHan uiagoLoNs | aleomaqa| zIosy y'e vl S| ,000X0""" LO0OX0
ine aodioniad
SUHEBINULQ diawedeq 1endogp | MMMIHAQD Qﬁo_w,_nww_ uArooff —

€L°g ennuge]




132

"OHaU_adUO 9H aMHBKhEHE « | Z00 L-YdVIN» edogudu suff
«o8¥8» — ¢

«ZLz-onue» -z

-€/0-0L-0€» — |

‘WalreLegogauoy | NUO ENIOSUSSXSpUL | gL v'e [4 <! ZL0Xx0
OHoMega eNd eFodbisue 0 eBLHOUNUGPEEON SUHORBHE — (
1«Z00L-NdVvYW» edogudu suff
‘eNd erodLisue 0JoWaAeqaLUroudn un |
"BOLOAEALOUDIUN SH-«] Z00 L-NdVIN» s ) )
‘BN eFodbisure BUT D BLHaUNIMdDEON SUHBRBHE-«Z00 L-YdVIN» NUO ENJOSUSSEJY | celeol Ve v d LLOXX0 '010XX0
BN erodwiaue uiaoduAireds namoikaLonatr namAxaL eleft NUD eNIeDaleq 9LNq y'e 2 S| 400XX0
e -z
m B T ¢
ol NUOTePON | ouumn | p'g z N 300XX0
‘l9100ed WKad
‘BolaAgaurouon aH a3andg3as3y - = = = aooxxo
‘[HUW] unHeeeou BUHBHITadOA aLooHaUaLMmKLOTod | NUD BAypouad | 9Lin y's z S| D00XX0
[wiz/mw] eND edodal - ) i
-oed 9 sudLeH goHou unhned1HanHON ms:mm:mxn 90HHadawe NUO END | cejeol Ve ¥ d 800XX0 '¥00XX0
"eNd BudLeH g0HOM M1D0HENL — . g
-¥e BUaLleeeiou 010M0annndudelol auHaheHE 90HHadaWE) NUO ENd | celeol ve ¥ d 600XX0 '800XX0
‘[gw] eN efodiaLre MIKOL MOHALIBUTTHOLOLOEN BLEHNTAOOY NUD ENJOSuUagIT | zgleol y'c % bS| L00XX0 ‘900XX0
‘BUHOhBHE OJOHILIBHUWOH = . ;
10 9% @ eN efodwisure mintondaviedex noHrod LiaLre BHENLAdY NUO ENlosUasS | celeol Ve ¥ d 500XX0 ¥00XX0
‘[0,] edALedaunwal BBHHadBWE NUO aneadwa] | zgieojs v'e 4 o €00XX0 ‘200XX0
‘[gn] oife anHaheHe soHHadaWE NUD onleAdINT | ZSieols y'e ¥ b<| L00XX0 ‘000XX0
«g» eUBHEY BUT Z=X
[Lueq] «y» BUBHEY BUT | =X
auHeIUU diawede lendo MUMIHA - uA1o0
o u 5 ® | doneeg o aod1omniad
eoady

vL°g ehnuge/

(g vun v ceueHey eayAg — N) suneoadie «sesodioniad» ‘«g» n «y» 19ueHed ‘edogudu 1Iadianedel]




133

‘a%g0duiToy MoHKMoa g eol edaWOH BUHaLgeLOTadU 0JOHRMLBOSLT 1I9ddun Z sanHIaLo0] | 7o | Jin SL6°d
‘ehsoan denoH Nisoa uin 8°°6q
‘8Os oronh aoHdeTHaLe) quaff | guuIn v 09

auHesnuQ

diswedel] | rewdod | gorng edanwoH

‘g ‘wigoduAireds

NaHITaLo0oU welelquAead ou Hd 19walouMd uWOHTodL NUD ydJosuasig | zgleoy y'c ¥ S| 810XX0 ‘Z10XX0
-MoU€e MANhOL MOHAUBMTIHOLOUOEN BUBUNHALOU |3 SUHShEHE
‘[BMHahBHE OJOHALEH
-UWOH 10 9] ‘wigoduAeds neHIaroou weielduAead ou Hd NUD ydJiosuass | zsieol y'c 7 S| 91L0XX0 ‘SLOXX0
19N81010 WoHITodiaue mintondaiedex 1GHENLAAN S SUHBhBHE
“KNUYD~EeNIeDa1eg» Adiouniad = g
HohuioueHe 1ewdod ‘Hd eroduioue wungoduAtreds eleff NUD Udiedsied oLiq Ve 4 d v10XX0
"HUNeUULlenT — g
‘Huweunuoduognmn — |
SNeunnwwe — Q - g
uabeayxapu uin
-« 1200 L dVIN> Ui NUO ¥ dXxapu| 9Ll ve 4 | £10XX0
‘revwwe] 0 — «zo0L-MdVIN» BUTT
‘eN eroduviaue axgoduAredl ndu oloHHaHawudu ‘eLHalead un|
«g» eueHey BUT z=X
[Lueo] «y» BUBHBY BUT | =X
auHeouu dianede 1ewdo MUMIHA " uAL20
(0] u @ cy daneed o gaodioniad
eoady

¥1°g 19nnLQew anHaxwropod] |




134

[NUD END UM NUD BNd UM NYO~ anjeAdINT] sBuHadawen enwmkad olaimAdaLl BUT diawedeu NOHEOHD0 — NYD~ onjeA 8

‘T'vg exgumo NUo u3agy ok o VY00XX0

‘migelok NI nweusi’adu ee NYD~ anje/ SUHOhBHE NUD~ ylLumogan|en Z <| 600XX0

‘migelok XN mnewrairadu ee NYD~ onje/\ SUHShEHE NUD yldnanien 4 d 800XX0

"eIfOXI98 01080)01 BHOEBLEUT NWELdTadU e NUD dNnje/\ SUHOhEHE NUD Buyianpanien 2 bS| L00XX0

‘BoLaAequouomn aH a3andg3s3d = = 900XX0

‘migodulreds swmkad 8 BoLmiroxeH dogudy | NUD |eouels Z o G00XX0

‘adA1edaunal ou exeAdiadal NU9D Janpdwa | Z <! 700XX0

"HOhOILMITOU 9H BUBLULINOL MoLg NUD Juuoosuas 4 o €00XX0

‘BoL1aAgqLrouomn aH a3andg3s3d € = 200XX0

"BUALNLINOA WOXOLG O MEKED 1o NUD u3dwy 4 d L00XX0

ST ST SN0 A i SR S AP cN e ISl NuoTnOIMT | T ¥ 000XX0
«g» eUeHeN BUT zZ=X
aMHeINLUQ diawedel] BUMIHAD | uALooff «y» BUEBHBY BUT | =X

119 esady

GL°g ehnuge]

(g viumn vy ceueHey  eaxAg — N) suneoadie «EBEOLUQG» ‘«g» U «y» I9LIBHEN YOQUITIO Uleld 'Z2'6'e'g




