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1 HASBHAYEHUE

AHanunsaTtopbl pNa-205.2MWN (panee - aHanusaTopbl), NpeaHasHayeHbl
OS5 HEMpepbIBHbIX M3MEpPeHWn nokasatens aktuBHocTu (pNa) u maccosou
KOHUEeHTpauumn noHos Hatpua (cNa) n tTemnepaTypbl BOAbl U BOAHbLIX pacTBO-
POB.

AHanunsaTtopbl MOryT OblTb WUCMONb30BaHbl OMA KOHTPONS NuTaTenbHOW,
XMMUNYEeCKM 0DeCCOorieHHOW BOAbl U KOHLEHcaTa rnapa KOTSI0B BbICOKOro AaBs-
neHust  TypbuH Ha TennoBbIX 3ANIEKTPOCTAHUMSAX, Ha NpeanpuaTusx, obopy-
AOBaHHbIX CUCTEMOW aBTOMATUYECKOrO0 XMMMUYECKOro KOHTPOMSA BOLOOYUCTKM
M BOOHOMO pexmma, B CUCTEMax XMMMUYECKOro KOHTpons cocTosHus H'-
KaTUOHUTOBbBIX OUNBbTPOB, B YCTAHOBKAX MOHOOOMEHHOM OYUCTKN NPUPOOHbIX
N CTOYHbIX BOA U B APYrnX OTpacnsx XO03ssiMCTBEHHON AeATENbHOCTM.

B aHanusaTtopax npegycMoTpeH aBTOMaTUYECKUIN KOHTPOSb BeNuUYuHbl pH
aHanmsnpyemomn cpefbl B U3MEPUTENbHOMN SYelrKe, XapakTtepusytowen ag-
PEKTMBHOCTb MOJayYn amMunaka B SYEVKY Mpu U3MepeHUn UOHOB HaTpus, C
Bblgda4yen nokasaHun Ha umcpoBoe Tabno n curHanuaaumen OTKNOHEeHUs Be-
nnymHbl pH oT Tpebyemon HOpMBbI.

PesynbTaTbl M3MepeHnin otobpaxatTca Ha Tabno aHanusaTtopoB B pH,
pNa, eanHMLax KOHUEHTpauum r/am® (mr/am®, mMxr/am®) unu (npu namepeHum
O[C anekTpogHon cuctembl) B MB, a Takke npeobpasytoTca B YHUPULMPO-
BaHHbIE aHasIoroBble BbIXOAHbIE CUrHarbl NMOCTOAHHOIO TOKa.

AHannsaTtopbl MOryT 6bITb NOAKMNOYEHBI K NepcoHanbHbiM IBM coBmecTun-
MbIM KOMMblOTEPAM.

Mo TpeboBaHWMIO 3aKka3vmMka aHanmM3aTopbl MOTryT KOMMEKTOBATLCA Npeob-
pasoBaTefnieM C BbIHECEHHbIM BXOAHbLIM YCUNUTENEM U (MNK) C HOMUHAIbHbIM
HanpsxeHnem nutaHma 36 B.

OCHOBHbIE TEXHUYECKME XapaKTEPUCTUKN, METOANKA NMOBEPKN U CBEOEHUS
no rpagyvpoBke aHanusaropa N3IIOXEHDI B dopmynsipe
'PBA.421221.01090.
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2 YCTPOUCTBO U NPMHLUUN PABOTDI

2.1 MpuHUKn paboTbl aHanusaropa

AHanmsaTop COCTOUT U3 U3MEPUTESIBLHOIO npeobpasoBaTend (ganee — npe-
obpasoBatensb) n bnoka rugpasnundeckoro br-2UT (ganee — rmgpo6okK).

B ocHoBy paboTbl aHanusaTtopa MOSIOKEeH MOTEHLMOMETPUYECKUA METOL
N3MepeHns NokasaTensa akTMBHOCTM MOHOB B BOAHbLIX pacTBOpax.

AHanManpyemblin pacTBop nogaetcsa B rmapobnok, rae NpoMcxoauT ero nogro-
TOBKa - cTabunusaumsa CKOpPOCTM MPOTOKa M nogLllenadvBaHne ammMmakoMm Ao
3HayeHunss pH, Heobxoanmoro Ana HopMarnbHOW paboTbl HATPUN-CENEKTUBHOMO
anekTpoda. NoarotoBneHHas Npoba nocTynaeT B U3MEPUTESTbHYIO SYENKY rna-
pobsrioka, B KOTOPOW pacronoXeHbl M3MEPUTENbHbBIE 3MEKTPOAbl U 3NeKTpoa
CpaBHeHVs (anekTpogHas cucTema), a Takke Tepmogatyuk. B aHanmsatope
ncnonb3yeTcsl ABE 3NEKTPOAHbIE CUCTEMbI — AN N3MEPEHNA NoKasaTens ak-
TMBHOCTM MOHOB HaTpusa 1 Bogopoda. OneKkTpoaHas cuctema ans UaMepeHus
nokasaTens akTMBHOCTM WMOHOB Bogopoga obbeguMHeHa B OAHOM Kopnyce
(KOMOVHNPOBAHHbBIN 3NEKTPOA). INEeKTPod CpaBHEHUST KOMOUMHWPOBAHHOIO
anektpoga obwun ana pH 1M HaTpUN-CENEKTUBHOIO U3MEPUTENbHbIX 3I1eK-
Tpoaos. NamepeHne pH pacTtBopa, MoOCTynawLwero B A4enky, npou3BoaMTCH
ANs1 KOHTPONS KayecTBa paboThl CUCTEMbI NOALLENAYMBAHUS.

QnekTpogHasa cuctema npu NorpyXeHMn B KOHTPOSIMPYEMbINA pacTBOp pas-
BuBaeT OC, NMMHENHO 3aBUCSLLYIO OT NoKa3aTesnisi akTUBHOCTU NOHOB.

3asucumoctb QLC anekTpogHon cuctembl E, MB, OT nokasaTtensi akTUBHO-
CTW MOHOB B pacTBope onpeaenseTca dopmMyrnon

E=E;+ St (pX - pX), (1)

roe E; — koopanHaTta u3onoTeHumanbHON TOYKN, MB;
pX; — KoopAnHaTa nsonoTeHumanbHom Toukn, pH nnn pNa;
St — KpyTU3Ha XapaKTepuUCTUKN ISTEKTPOLHON CUCTEMDI;
pX — nokasaTesib akTUBHOCTU MOHOB, pH unu pNa.

U3onomeHyuanbHOU Ha3bleaemcsi mo4yka Ha epaghuke 3asucumocmu E om
pX, 8 komopou 3[C anekmpodHOU cucmeMbl He 3asucum om memrepa-
mypbl, a coomeemcmeayroujue et 3HaqdeHus1 «pXi» u «Ej» Ha3blearomcsi Ko-
opduHamamu u30rnomeHyuasibHol MoYKu.

pund @

[MpeobpasoBaTtenb uamepsieT BennunHy JL0C anekTpoaHOM CUCTEMBbI U
npeobpasyeT ee B 3Ha4YeHuss pH, pNa (mnu koHueHTpauum cNa) B 3aBUCMMO-
CTW OT BbIOpPAHHbIX €OUHUL, NU3MEPEHUS.

[Mpn n3amepeHun nokasaTens akTMBHOCTU MOHOB pes3yribTaT pacCYUTbIBAETCH
no cpopmynam

E-E
pX = pX; +
KS ° S'Etheor , (2)
Stimeor=-0,1984 + (273,16 + 1), (3)
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roe pX — 3HayeHue pX aHanuManpyemoro pacrteBopa. BeiBoguTtcs Ha Tabno B
KayecTBe peaynbTtarta, pH vnu pNa;

E — 3HayeHune J[C anekTpogHOW Napbl, MOMELLEHHON B aHANM3npyembiin
pacTBOp, U3MepPEHHOE B MB;

t — TemnepaTypa aHanuaMpyemoro pacteopa, 'C. WamepsieTcs aBToma-
TUYECKN UNKN YyCTaHaBNMBAETCHA B PYYHOM peXnMe B 3aBMCUMOCTU OT cnocoba
N3MepeHust TemnepaTypsbl,

pXi— KoopAnHaTa N30noTeHUnanbsHON To4ku anektpoda, pH vnu pNa;

E; — xoopauHaTa n3onoTeHumanbHOM TOYKN anekTpoaa, mB;

St theor — TEOPETUYECKOE 3HAYEHME KPYTU3HbI ANIEKTPOAHON CUCTEMBI, KO-
TOpOEe MOXET ObITb paccuUnTaHO Anda TeKkyLen TemnepaTypbl aHann3mpyemoro
pactBopa no copmyne 3, mB/pX;

Ks — nonpaBoOYHbIM KOIPULMEHT, YYNTbIBAKOWMNA OTKIIOHEHME pearb-
HOW BENUYUHbI KPYTU3HbI OT TEOPETUYECKOro 3HavyeHus. Bbluncnsietca B pe-
XumMe rpagympoBku no doopmyne

KS = Streal/ Sttheor: (4)

roe Strea — P€ANbHOE 3HAYEHNE KPYTU3HbBI pacCcYMTaHHOE, No pesyrbTaTtam
rpagyvpoBku, MB/pX.

Pe3ynbTaT B eauHMuax koHueHTpaumu cNa, r/am°, onpegensietcs no dop-
myne

cNa =M+ 107N ()

roe M — monsipHas macca noHa Na*, r/morb;
pNa — nokasarternb akTMBHOCTM MoHOB Na®, paccumTaHHbIn no opmy-
ne 2.

[na n3mMepeHunda Temnepartypbl aHarmmM3npyemMoro pacrteBopa WUCMNOJIb3yeTCA
TepmMmoaaT4yuk. I'Ipeo6pa3OBaTenb n3MepdeT ConpoTumBIiEeHNEe TepmMoaaTyuka,
N pacCyHnNTbIBaeT 3Ha4YeHNe TemMrepaTypbl pacTBopa.
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2.2 KoHcTpyKuUuMA npeobpa3oBaTens

[MpeobpasoBaTenu, BxogsdwmMe B KOMMMEKT aHanuMsaTtopa, BblMyCKalTCH B
ABYX KOHCTPYKTUBHbIX UCMOSNHEHUSIX:

- ogHo6n04HOM - [1-216.7MWU;

- aByx6noyHom - NM-216.8MW, cocTtosem n3 6noka npeobpasosaHus bll-
216.8MW n BxogHoro ycunutensa BY-216.8MI.

KOHCTPYKTMBHO M3MepuTenbHbIM NpeobpasoBatens [1-216.7MU  (6nok
npeobpasoBaHna bl1-216.8MI) BbINOMHEHbI B MiacTMaccoBOM Kopryce C
Npo3pavyHON repMeTUYHO 3aKpbiBaKOLLENCS KPbILWKOM (PUCYHOK 1), 3aliumiiato-
Len NMuEeByl NaHenb C YCTaHOBNEHHbIMM HA HeW Tabno u opraHamu ynpas-
NeHns OT BO3LENCTBUSA OKpyatowlen cpebl. B HxHen yactn 6noka pacno-
noXeHa pacnpegenutenbHas Kopobka, B KOTOPOW pacrnofioXeHbl KNemMmbl
ANs NOLKMIOYEHUS CUrHasbHbIX JIMHUA, MUTAHUA U UCMNOSTHUTESbHbIX YCT-
poncTtB. PacnpenoenutensHas Kopobka 3aKkpblBaeTCH KPbILWKOW C Pe3NHOBbLIM
ynfoTHEHMEM. Ha ee BHYTpEHHEeW CTOpOHE HaHeceHa MapKMpOBKa MOAKIIHO-
YaeMbIx Uenen. NameputenbHbin npeobpasosatens 1-216.7MW (6nok npe-
obpasoBaHusa bl1-216.8MW) paccuntaH Ha HACTEHHbI MOHTAaX.

lMpeocdpaszoeamens M-21601H

TH 20000 K

L 1134pH @
5390
[ CHo | TPAAL| KOHTP.| SCTAH. 4
TIT

EEFEE

Kopnyc.

MaHenb ynpaBneHus.
Lindposoe Tabno.

Mpo3payHas 3almTHas KpbILLKa.
PacnpegenutenbHas kopobka.
"epmoBBOAbI.

2B N

PucyHok 1 — lNpeobpasosatens 1-216.7MU (6nok npeobpasosaHua bI1-216.8MWN)
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KoHCTpYyKTMBHO BXxoaHoW ycunutenb BY-216.8MW npencrasndgeT cobon Ko-
POBKY C repMETUYHOM KPbILLKOM N repMoBBOAaMMU (PUCYHOK 2).

i
1

@ @ &

el Evg 165 o

BHA

@ - e " T e
1. Kpblwka.

ﬁ
2. [epmoBBOAbI.

PucyHok 2 — Ycunutenes BxogHon BY-216.8MU

Kabenn B pacnpegenutenbHylo Kopobky npeobpasosatena [1-216.7MU
(bnoka npeobpasosaHuss bBl1-216.8MN) ©n BO BXOQHOW  YCUIUTENb
BY-216.8MW BBOOATCA Yepes COOTBETCTBYHOLLME repMOBBObI.

Bca vHdopmMaums o pesynbTaTax U namepeHusi, apyras BcriomoraTesibHas
NHpopMaLnA oTpaxaeTcs Ha umdposBoM Tabrio, pacnosiokeHHOM Ha nuue-
BOW NaHenu npeobpasoBaTens (bnoka npeobpasoBaHusi) (PUCYHOK 3).

TH z20.0°C

5.39sa

|_CHo | TPRA. | KOHTF.

PucyHok 3 — Lindpposoe Tabno 1 naHenb ynpasreHns

MaHenb ynpaBneHus aHanM3aTopoOM COCTOMUT U3 YeTbipex KHOMOK, pacrno-
NOXEHHbIX Nof Tabno. HasBaHue 1 HasHa4yeHne KHOMOK M3MEeHSIeTCs B 3aBU-
CMMOCTM OT pexuma paboTbl aHann3aTopa 1 0TOOPaXKaeTCs B HMKHEN CTPOKe
Tabno Hag KHOMKaMu.

Ncnonb3oBaHue oOpraHoB ynpaBneHUs aHanusatopa B pasHbiX pexumax
paboTbl NOAPOOHO ONMCLIBAETCA B COOTBETCTBYIOLLMX pasaenax.
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2.3 KoHcTpyKuusa 6noka rugpasnuyeckoro bIr-2UT

'mapo6nok (pncyHok 4) BbIMNOMHEH B BUAE NaHENIM HACTEHHOrO0 MOHTaxa 21
C 3aKpensieHHbIMW Ha Hen 3rieMeHTaMn KOHCTPYKUMW. AHanmsnpyembli pac-
TBOP noAaeTtcs B rmapobnok yepes Hunnenb 12. Mo Tpybkam 14 u 17 oH nocTy-
naet B 6a4ok ypoBHA 19. V13 Bayka ypoBHS pacTBOp MOCTynaeT B UHXEKTOp 8,
roe OCyLLEeCTBIISeTCS ero noguienadymsaHne aMmMmmnakom.

o HeobxodumbiMm ycnoeuemM HoOpMasibHOU pabombl Hampuu-cesIeKmueHo20
1 anekmpoda siesnisiemcsi noddep)xaHue 3Ha4vyeHusi pH aHanusupyemol cpeodbi
6osee 10.

Bayok ypoBHA obecneunBaeT ctabunmsaumnio CKOpoCTU NPOToKa B npeaenax
(5+1) ,EI,MS/l-IaC NnocpeacTBOM MNOALEPKAHUA MNOCTOSHHOIO rMApPOCTaTUYECKOro
AaBNeHusl Ha BXOoAe B MHXeKTop. [a3oobpasHbi ammuak nogaeTcst no Tpyoke
6 U3 eMKocTM 22, 3anofiHeHHON 25% pacTBOpOM amMumaka.

Ha Bxoge 6a4dka ypoBHS ycTaHoBrieH ounbTp 20, npeaHa3HavyeHHbIn ongd
OYUCTKM NocTynaroLwen npobbl OT MexaHn4Yecknx npumecen. OunbTp npea-
cTaBngeT cobomn ceTky, 3axaTylo Mexay ABYMSA Pe3NHOBbIMU KOSbLiaMMU.

MoarotoBneHHas npoba no Tpybke 16 noctynaeT B NPOTOYHYKO U3MepUTENb-
Hyto ss4enky 10, B KOTOPOW YCTaHOBMEHbI 3MeKTpoabl U TepMogaTymK. SneKTpo-
Abl N TepMogaTyMK NOOKNIYalTCa K coeguMHUTENbHON Kopobke 5, ycTaHoB-
neHHon Ha naHenu 21 (Mnn HenocpeacTBEHHO K BY-216.8MW).

OtpaboTaHHasa npoba cbpacbiBaeTcs B gpeHax. Obwmin pacxoq aHanmsu-
pyemoro pacteopa 4epes rugpobnok perynupyetcs BeHTunem 15.
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BapHaHT C ucnonbs3oBaHUeM
BY-216.8MWU
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B ey

13

I

2 12
Cnus AHanusupyemas E;——
B ApPeHax BoAa + 11
1. EMKOCTb C rpagyMpoBOYHbIM PacTBOPOM. 2. KpOHLUTENH ONA YCTAaHOBKNM €MKOCTU C rpa-
AYVPOBOYHbLIM pacTBopoM. 3. Kpblilwka ¢ Tpybkon nogayn rpagyvwpoBOYHOrO pactBopa.
4. 3axnm. 5. Kopobka coeguHutenvHas (BY-216.8MWN). 6. Tpybka nogayn ammmaka.
7. Tpybka nogaum npobbl B vHxekTop. 8. UnxekTop. 9. [peHaxHaa Tpybka. 10. U3amepu-
TenbHas advenka. 11. Tpyba nogaun aHanmampyemon Boapl. 12. Hunnenb. 13. [avika.
14. BxogHasa Tpybka nogaym npobbl 15. 3anopHbin BeHTUNb. 16. BeixogHas Tpybka nHxek-
Topa. 17. BxogHas Tpybka 6auka ypoBHs. 18. BxogHon wTyuep 6adka ypoBHa. 19. badvok

ypoBHs. 20. dunbTp. 21. MNMaHenb. 22. EMKOCTb € pacTBopoM ammunaka. 23. Tpybka cunum-
KOHOBas.

PucyHok 4 — bnok rugpasnnyecknn
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YCTpOMNCTBO NPOTOYHOU U3MEPUTENBHON SYENKN NPUBEAEHO HA PUCYHKE 5.

4
6
32 7
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B dpeHam

1. Kopnyc. 2. Komnbuo pesunHoBoe. 3. [depxatenb. 4. KomOuHMpoBaHHbIM pH-anekTpos.
5. Tepmogatumk. 6. W3mepuTenbHbIn HaTpPUK-CENEKTUBHLIN  anekTpod. 7. [epxaTtensb.
8. Brynka. 9. Konbuo nnactmaccosoe. 10. KonbLo pe3nHoBoe.

PucyHok 5 — MIamepuTtenbHas syerka

10
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3 YKASAHUA MEP BE3OINACHOCTHU

K paboTe c aHanusaTopamu OonyckaeTcsl nepcoHarn, U3y4ymBLUMA HacTOSA-
LLlee PYKOBOLCTBO MO 3KcnnyaTaumu, opmyrnsp, OevcTByowuMe npasuna
aKcnnyartauum 3MeKTpoyCTaHOBOK M npaBuna paboTbl ¢ XMMUYECKUMU peak-
TUBaMMW.

[MoakntoyeHne BXOOHbIX U BbIXOAHbIX COEANHUTESNbHbBIX NUHUKA, Npoduniak-
Tn4yeckne paboTbl N PEMOHT NpeobpasoBaTenst AOMKHbI MPOU3BOAUTLCS NPU
OTKMIOYEHHOM nuTaHuK. Knemma 3asemneHusi npeobpasoBatens, nMeroLlas
COOTBETCTBYHLLYI MapKUPOBKY, A0SMKHA OblTb HageXHO 3a3emrieHa. 3awmT-
Hoe 3a3emneHune gomkHo cootBeTcTBoBaTh [OCT 12.1.030-81.

He donyckaemcs:

- 3Kcrnulyamauyusi aHasu3lamopa fnpu rnapaMmempax numarouje2o Harnpsxe-
Husi He coomeemcmeyrowux 2.1 FPBA.421221.01090;

- 3Kcnslyamayusi aHanu3lamopa npu rnapamMempax KOHmMpoJsiupyemoul cpe-
Obl npeebiwarowux 3Ha4eHusi, coomeemcmeyroujue npedesibHbIM yCJlO-
eusiM pabomsbl, U NpuU Haju4yuu 6 KOHMpoJlupyemolu cpede eeujecms,
CKJIOHHbIX K 06pa3oeaHuro CMoUKuUX OmJsioXeHul Ha 3/71ekmpododax.

|_|pI/1 pa60Te cnepnyert o6eperaTb aHanmasaTtop OT yadapoB, MOCKOJIbKY MHO-
r’me getarnnm B ero KOHCTPYKUUN U3roTOBJIEHBLI U3 XPYNKNX MaTepMarnos.

B npouecce 3KCrjiyatauunn HeobxoaMmMo cneanTb 3a ncnpaBHbIM COCTOA-
HMneMm BXoaAaAwnx B COCTaB aHarnmM3aTopa y3J/ioB U repMmeTn4HOCTbIO Y3J10B Y-
JIOTHEHUMN.

4 NOAINrOTOBKA AHAJNMN3ATOPA K PABOTE

4.1 Mopsaaok ycTaHOBKMU

lMpeobpasoBatens 1-216.7MA (6nok npeobpasoBaHna bl1-216.8MU) yc-
TaHaBNMBAETCSA B NOMELLEHMN, 3aLULLEHHOM OT BUBpaUnKn, NPSMbIX CONHEY-
HbIX Ny4Yyen, Brnarum n nbinu.

Bbnuaun ot mecta yctaHoBku npeobpasoBartens 1-216.7MW (6noka npeob-
pasoBaHusa bl1-216.8MW) He A0/MKHO ObiTb CUMbHBIX UMCTOYHWKOB 3M1EKTPO-
MarHUTHbIX noneun u Tenna. OKpy>xalLwuin BO3ayxX He JOMMKEH cofepXaTb na-
POB KUCNOT M LLEeSoYen, arpeCcCcmMBHbIX ra3oB U ApYyrux BpeHbIX NpuMecen,
BbI3bIBAOLLMX KOPPO3UIO.

[MpeobpasoBatens [1-216. 7MW (6nok npeobpasosanusa bI1-216.8MW) cne-
AyeT ycTaHaBnmMBaTb Ha CTEHEe, PYKOBOACTBYSCb pa3mepamMu, npuBeLeHHbIMU
Ha pUCyHkKe 6.
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[ns KpenneHusi ICNoNb30BaTb BUHTbLI UMK LWWYPYNbl AMaMeTpoM 4 MM

PucyHok 6 — PaameTka kpenneHus npeobpasosatens 1-216.7MW (6noka
npeobpasoBaHna bl1-216.8MW)

Ycunutene BxogHou BY-216.8MW yctaHoBnNeH HenocpeacTBEHHO Ha na-
Henb 21 rmapobnoka (PUCYHOK 4).

PacctosHne oOT MecTa YycTaHoBkM npeobpasosatens [1-216.7MU
Ao rmapobnoka He OOMKHO npeBbiwaTh 15 M.

PaccTtosiHne ot mecTta yctaHoBkM Bnoka npeobpasoBaHus bl1-216.8MW o
ycunutena exogHoro BY-216.8MW He gormkHo npesbiwaTtb 1500 m.

Mmopobriok ycTaHaBnNMBaeTCa Ha BepTUKanbHOW NaHenn unn cteHe. Mexay
CTEHOM M KopnycoMm ruapobnoka HeobxoouMMo BblAepXaTb 3a30p OKOMo
15 MM, UCnonb3ya OUCTAHUWOHHbIE BTYIKWU, BXOOSALME B KOMMNEKT MOCTaBKU
(Tabnnua 3 N'PBA.421221.010-0490).

Hapg rmopobnokomM ycTaHaBnNMBaETCA KPOHLUTENH AN KpenfeHUss eMKOCTU
C rpagyvpoBOYHbIM pacTBOpoM. PasmeTka MecT yCTaHOBKM rmapobrioka u
KPOHLUTENHA NPMUBELEHA HA PUCYHKe 7.
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PMCyHOK 7 - PaameTka mecTa YCTaHOBKU bnoka rmapaBlint4ecKoro

[MogBoa aHanM3anpyemMonm BOAObl OCYLLECTBISETCS no Tpybe u3 HepxaBeto-
LLIen CTanu ¢ HapyXXHbIM anameTpom 6 MM. [Ina nepekpbiBaHUA nogadun BoAbl
K rmapo6rioky Ha nogsoaswen Tpyde 11 gormkeH ObiTb YCTAHOBMEH BEHTUSb.
K koHUy TpyObl HeOOXoaANMMO NpuBapuUTb HUNNENb 12 (pUcyHokK 4), BXoasLwmin
B KOMMNEKT noctaBkn. K HMMNeno npucoeanHseTca Tpyoka 14 onuHon npu-
6nunautensHo 300 mm 1 3akpenndeTca ramkon 13. Ha cnmBHon natpybok crne-
AyeT HafeTb CUMMKOHOBYHO TPY6Ky (12x2,5) Tpebyemon AnvHbl (B KOMMMEKT
NOCTaBKM He BXOAUT U npuobpeTtaeTca oTAeNbHO) N NOABECTU APYron ee Ko-
Hel K ApeHaXHOW cucTeme.
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4.2 MOHTaX 3JIeKTPUYECKUX COeaAUHEHUN

OneKkTpuyeckme CoedMHEHUs aHanmsaTopa BbINOSIHATL B COOTBETCTBUM C
npunoxeHnem A (pucyHok A.1 nnu A.2).

lMpu nodknr4YeHuu numaHusi o6pamumb 8HUMaHUe Ha UCIOJIHEHUe aHa-
nusamopa (~220 B unu ~36 B).

[Mpyn NoaKNYEeHUN NNTaHMSA U LWNHBbI paboyvero 3a3emneHnst UCnonb3oBaTh
3-X XWUNbHbIK NpoBofd, cedeHnem 0,75 MM?2, Hanpumep, CoeauHUTENbHbIN
nposog NBC-3x0,75.

[Mpn ncnone3oBaHuu npeobpasoBaTtensa 1-216.8MW anekTpogbl U TepmMo-
AaTyvK NoakrovaeTcs HenocpeacTBeHHO K BY-216.8MW.

MogkntodeHne npeobpasosatens 1-216.7MW B criydae ero pacnosioxXeHus
Ha paccTosiHuM He 6ornee 1,5 M OT rMapobnoka ocylecTBNaeTca Kabensamu,
BXOAALLNUMN B KOMMSIEKT MOCTaBKMU.

Mpun yctaHoBke npeobpasoBatens [1-216.7M Ha Gonblem paccTosHUU
HeobXxoaAnMMO MCNoNb3oBaTh crieayowmne kabenn Tpedyemon AnvHbI:

- ONA uenen 9nekTpoaoB pPeKOMeHOyeTCca ucnonb3oBaTb Kabenu Tuna
KMM. ConpoTunsBrieHne n3onsaumm Lenen afekTpoaos Nocne MOHTaxa AOMKHO
BbiTb He MeHee 10'? Om;

- ONSA uenen TepmogaTymnka, NMHUM cBa3nM mexay 6rnokamn bl1-216.8MU u
BY-216.8MW, a Takke uenen NogKnoYeHUs UCNOMHUTENBHbBIX YCTPOUCTB MO-
ryT ObITb MCMONb30BaHbl Nbble kKabenu nnu NpoBoga C CEYEHUEM XUN He
MeHee 0,35 MM? 1 conpoTMBEHNEM M3onsLMK He MeHee 107 Om.

ConpoTuneneHne Kaxaoro NnpoBoda CoOeANHUTENbHOM NIMHUK MexXay Onokom
npeobpasoBaHna [1-216.8MN un ycunutenem BxoaHbIM BY-216.8MU He
OOMMKHO npeBblwaTb 75 Om.

Mpwn nogkntoyeHnn kabenen Kk coeauHUTENbHOM KOpobke M npeobpasoBa-
Ten (ycunutesno BXoQHOMY) UX crieayeT BBOAUTbL B KOPMNyC 4epes3 repmMoBs-
BOAbl 6 pUCYHOK 1 (2 pycyHOK 2). B Tom crniydae, ecnu ncnosb3yembin kabenb
NMEET HapYXHbIN AnameTp MeHee 5 MM, TO AN YNiOTHEHUS B repMOBBOAE
Ha  Hero cregyetT HageTb  pe3vHOBYW  BTynky  (Tabnuua 3
PBA.421221.01090). Ona obecnevyeHns repmeTu4yHOCTM npubopa B Heuc-
nofb3yemMble repmMoBBOAbl HEOHXOOMMO YCTAHOBUTb PE3UHOBLIE 3arfyLUKW.
BTynku v 3arnywkun BXogsaT B KOMMAEKT NOCTaBKN.

4.3 lMoprotoBKa K paboTte ruapobnoka

[loctatb KOMMeKTa 3anacHbIX YacTern 1 NPUHaOSIEXXHOCTEN 3NEKTpoabl N Tep-
MOATUMK. AEeKTpoabl NOAroTOBUTL K paboTe CornacHO ykasaHUsaM UX aKcnsyara-
LIMOHHbIX JOKYMEHTOB.

Ho Hayana pabombl u npu nepepbieax 8 pabome nozpyxHasi 4acmb U3-
A MepumersibHbIX 3J1eKmpodo8 OOJ/KHa HaxodumbcCsi 8 pacmeopax Orisi
8biMa4dueaHUusi, yKa3aHHbIX 8 UX 3KcrliyamayUuOHHbIX 60KymeHmax.

4.3.1 YctaHOBUTbL TepmodaTymKk S5 (PUCYHOK 5) B SYEenKy BbIMOSHMB Crie-
ayoLime onepauum:
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- OTBEPHYTb Aepxartenb 7;

- HageTb Ha TepMoJaTyuK: aepxaTenb 7 N pe3vHOBOE KOSbLO 2;

- YCTaHOBUTb TepMOAATHMK B KOpPMyC 1 ss4enkun n 3aBepHyTb gepxaTtenb 7.

4.3.2 YcTaHOBUTb U3MepuUTesibHbIM pNa-cenekTuBHbIN 3nekTpos 6 (pucy-
HOK 5) B A4ENKy BbIMOMHMB CriegyoLime onepaumu:

- OTBEpPHYyTb AepxaTesb 3;

- HadeTb Ha aneKkTpoa aepxarenb 3, BTYIKY 8 1 pe3anHoBoe KorbLO 2;

- YCTaHOBWUTb 3NIEKTPOL B COOTBETCTBYKOLLEE rHe30 AYENKU Tak, YToObl
ero paboyast MembpaHa He kacanacb AHa;

- 3aBepHYTb AepxaTesib 3, NPy 3TOM Pe3MHOBOE KOJSbLO 2 JOMMKHO repmMe-
TUYHO YNMOTHUTbL 3NEKTPo[ B rHesae.

4.3.3 YcTaHOBUTb KOMBUHUPOBaHHLIN pH-anekTpos 4 (PUCYHOK 5) B S4enky
BbIMOSHUB CriegytoLine onepawumm:

- OTBEpPHYTb Aepxartenb 3;

- HageTb Ha anekTpoa Aepxartesib 3, Konbuo 9 1 pe3anHoBoe KonbLO 2;

- YCTaHOBUTb 3NEKTPOA B COOTBETCTBYIOLLEE FHE3O0 SAYENKM TaK, YToObI
ero paboyast MembpaHa He Kacanacb OHa;

- 3aBepHyTb gepxartenb 3.

4.3.4 [logkniounTb Kabenu anekTpoagoB M TepMogaTtymka K Krnemmam Co-
eovHUTENbLHON Kopobku (ycunutens sxogHoro BY-216.8MWU) § (pucyHok 4) B
cooTBeTCcTBUN C pucyHKOM A1 (A2 nnu A3), npuBeeHHOM B NPUNOXeHUn A.

4.3.5 3anuTb B eMKOCTb 22 (PUCYHOK 4) pacTBOp aMMmaka, BbINOSHUB Crie-
ayoume onepaumu:

- OTCOeaMHUTb TPYOKY 6 eMKOCTW OT LWTyuepa UHXeKTopa 8, CHATb eM-
KOCTb C naHenu rmgpobnoka;

- OTBEPHYB raunky, CHATb KpbILWKY, 3annTb ammuak BogHblh NH,OH (25 %)
B KOMMU4YecTBe nNpubnuantensHo 0,45 om°, Tak YTobbl ypOBEHb pacTBOpa B M-
KOCTM Obin BbiE HUXHEro cpesa Tpyokn 23 (pucyHok 4) Ha (20-30) mm, ycTa-
HOBUTb KPbILLKY M MAOTHO 3aBEPHYTb rauky;

3anonHeHue eMKocmu pacmeopoM amMmuaka csiedyem nposooumsb
/ j \ mosnbko nod msieou!

- YCTaHOBWUTb HA MECTO €MKOCTb W COeUHUTb TPYOKYy CO LUTYLEPOM WH-
XekTopa.

OTKpbITb BEHTUNb 15 (pUCYHOK 4), oTperynupoBaTb pacxod Npobbl Takum
obpasom, 4yTobbl HEDONbLLIOE €€ KOMMYECTBO MOCTOAHHO CTekano uM3 Bauyka
ypoBHS 19 B gpeHaxHyto Tpyoky 9. O6wun pacxon oAbl AOSKEH ObiTb HE
6onee 5 n/u.

4.3.6 [locne 3anofiHEHUS SYENKN B YCTaHOBUBLUEMCSI paboyem pexumme
paboTbl rmapobroka 4OMKHO HabnaaTbes:

- BblerieHne nysblpbKOB BO3ayxa 13 Tpybkn 23 (pUCyHOK 4) B pacTBOp am-
MWaka, HaxoasALWMNCA B EMKOCTU 22;

- paBHOMEPHOE NepemMeLLeHne XNOKOCTU C Ny3blpbkamu rasa no Tpyoke 16.

B npotuBHOM cny4vae cnegyeTt yCTpaHWTb MNPUYMHBI Henonagku paboTbl
rmgpobnoka (tabnuua 1 nos. 7 — 10).
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4.4 TopknoyeHUe K NepcoHanbHOMY KOMMNbIOTEPY

[na nogknioyeHns aHanusatopa K nepcoHarbHOMY KOMMbOTEPY MOryT
ObITb NCNOMb30BaHbI Nobble Kabenun unu NpoBoa C CEYEHNEM XUIT HE MEHee
0,12 MM? 1 COMPOTUBIIEHNEM U30MSALNN HE MEHEE 10" Om.

[OnnHa coeanHUTENBbHOW NIMHUK HE OO0SHKHA npeBblwaTbh 15 M. Cxema anek-
TPUYECKOro NOAKMYEHUS aHanmMsaTopa K nepcoHasibHOMY KOMMbIOTEPY Mnpu-
BeZleHa B NpUnoxeHun A.

[na cunTbiBaHMS pesynibTaToB W3MEPEHUN aHanu3aTopa, UX XpaHeHUs,
obpaboTke n aHanun3a Ha [1K cnegyeTt ycTaHOBUTb nNporpammHoe obecneye-
Hue. MNporpamma cBs3M C KOMNbIOTEPOM, MHCTPYKLUMS NO yCTaHOBKE U paboTte
c nporpammon (B dpanrne readme.doc.) nocTaBnseTcs no oTaeflbHOMY 3akasy
Ha CD unn moxeTt ObiTb cBOOOAHO CkayaHa C canTa npov3BOAUTENS.

5 PABOTA C AHAJIN3SATOPOM

B naHHOM pasgene 6yayT AaHbl MHCTPYKLMM MO paboTe U HAacTpouke
aHanusartopa.

Husl, 8 Kayecmee npumMepa UHOUKayuu npusedeHbl MpPou3eosibHbIe Yyug-
poebie 3HavyeHusi napamempoes. B peanbHbIX ycnoeusx uHOUKauyusi Mo-
)Xem 6bimb Apya0U.

i: Cnedyem umemsb e eudy, Ymo Ha PUCYHKax, COMpoeo)xoarouwjux nosicHe-

5.1 YkazaHusa no paboTte ¢ aHanu3aTopom

[Mepen npoBeaeHnem namepeHun npeobpasosaTtenb HEOHOXOAUMO BKIItO-
YUTb B CETb U NporpeTb He MeHee 30 MUH.

Mpwn BBOOE B aKcnnyatauumio aHanmsaTopa Heobxogumo NpoBeCTU ero
rpagyvpoBKy MO rpagyMpoBOYHbLIM pacTBopaM cornacHo 5.5. B ganbHenwem
BO BpeMs SKcrnyaTtauuu rpagyvpoBKy crieqyeT NnpoBOAUTbL He peXxe OOHOro
pa3a B ABe HeJenu.

5.2 BknrouyeHue

[ns BkntoyYeHUs npeobpasoBaTensa crnefyeT OTKPbITb MPO3payHylo 3a-
LUATHYIO  KpbllKy 6noka npeobpasoBaHus. [lepeknounTb  KnaBuLly
«BKI/BbIKI» B nonoxenne «BKIl». [Mpn aToM Ha Tabno KpaTKOBPEMEHHO
BbICBETUTCS MHpopMauna o npubope. 3atem npubop nepexoguT B PeXuM
N3MepeHnsa B COOTBETCTBUM C TEMWU YCTaHOBKaMW, KOTopble Bbiiv npousse-
AeHbl paHee.

5.3 Pexumbl paboTbl aHanusaropa

AHanunsaTtop paboTaeT B cneayoLwmnx pexmmax:

- «ASMEPEHWVEDY;

- «FTPAOYUNPOBKAY;

- «YCTAHOBKA NMAPAMETPOBY;

- «KOHTPOIJ1b MAPAMETPOBY».

Anroputm ynpasneHus npeobpasoBatensamu oTobpaxkeH B NpunoxeHuu I,
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5.4 Pexum «M3MEPEHUE»

PexXxum namepeHuin siBnseTcsi OCHOBHbIM peXXnumMom paboTbl npeobpasoBa-
Tens. B aTom pexume npeobpasoBaTtesib npeobpasyeT 3NeKTpUd4eckKne Cur-
Harnbl NepBUYHLIX NpeobpasoBaTenen (ANeKTPoOgHOM CUCTEMBI N TepModaTyK-
Ka) B nokasaHuna Tabno v BbIXOAHbIE CUrHasnbl B COOTBETCTBMM C HACTpoWnKa-
MMW.

Pexnm namepeHuin yctaHaBnmBaeTcsl cpasy nocrne BKNyeHnsa npeobpaso-
BaTens.

lNeped Hayanom usmepeHull aHanu3zamop Oo/mKeH 6bImb N0020MO8JIEH CO-
as1acHo pa3sdena 4 u omepadyuposaH coasiacHo 5.5.

Mpn n3mepeHuax onepaTop MOXeT BbiOpaTb OAWH U3 TPEX BapuaHTOB
npegoctaBneHns nHgopmarmm Ha Tabno (pMcyHok 8):

a) pNa 1, Buag TepmokomneHcauum 2 (TA — aBTomatmnyeckad, TP — pyy-
Has), Temnepartypa pacteopa 3, pH 4, cTpoka 0603Ha4YeHU KHOMNOK yrpasne-
HUSA B;

6) cNa 1, Bug TepmokomneHcaummn 2, Temnepartypa pactsopa 3, pH 4,
CTpoka 0603Ha4YeHuin KHONOK ynpaBneHus 5;

B) 9 C Na-cenekTmBHOM aNEeKTPOgHOM cuctembl 1, BUO TepMOKOMMNEHCa-
uumn 2, TeMmnepartypa pacteopa 3, 9C pH-cenekTMBHON 3NEKTPOLHON CUCTe-
Mbl 4, CTpOKa 0603Ha4YeHu KHOMOK ynpasneHus 5.

Qaa " B asa o

- a)

Sy NIRRT
@l 636pNa @ @l ] 000 el "®
LTI T <Q[!l] HJ)IW n

Q_ Q2 2

N “TA 20.0°C

N 22007

\r' \ /0 /)
B)
PucyHok 8 — lNepekntoyeHne pexxmumoB nHauKaumm
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[Mepexon mMexay pexvmamMn oCyLecTBNAeTcs nocriefoBaTesibHbIM HaXa-
Tnem kHonkn pNa (cNa, mV). [NocnegosaTtenbHOCTL NEepEKoYEeHnn Noka3aHa
Ha pucyHke 8.

lNpu ebieode Ha Mabsio eQUHUY, U3MePEeHUs1 UCMoJIb3yromcs credyrujue

1 o603HaqeHus: «g/l» = 2/0m*; «mg/l» = ma/Om>; «ug/l» = MKke/OM.
< lNpu u3smepeHuu e eduHuyax KoHuyeHmpauuu (g/l) kpamHblie eOuHuybl
1 (mg/Il u ug/l) npeobpaszoeamenb ebibupaem aemomMamu4ecku, 8 3a8UCUMO-

cmu om pe3ynbmama usmepeHud.

B cny4ae nosieneHusi Ha mabsio npeobpaszoeamesisi coobuweHus1 o nepe-
e2py3ke cnedyem ebINOJIHUMb peKkoMeHdauyuu pasdena 7.

5.5 Pexum «TPAOYUPOBKA»

B pexume «TPAOYUPOBKA» npoussogutcs:

- rpagyvposka pH-kaHana;

- rpagyvposka pNa-kaHana.

pagynpoBKa 3TO COBOKYMHOCTb onepaumin no AOBEAEHU0 MOrpeLlHOCTU
N3MepeHUn aHanumsaTopa OO HOpMUpPYeMbIX 3HavyeHuwn. ['pagympoBka nNpouns-
BOOMTCS NEpUoSMNYEeCcKU, a TakKe B CrieyoLwmx cnyyvyasax:

- Npv 3aMeHe 1 (UNn) nepesapaake 3rNeKTPoaos;

- NPV NONyYeHUN aHanuaaTopa U3 peMOoHTa Unu nocrne AnNUTeNbHOro XpaHe-
HUS;

- NPV BO3HUKHOBEHMM COMHEHUI B JOCTOBEPHOCTN pe3yribTaToB N3MEPEHUMN.

Bo u3bexaHue nomepu 2padyupo80YHbLIX XapaKmepucmuK, He PeKOMeHOy-
emcsi 6e3 Heo6xodumMocmu exolumb 8 3mom pexxum. B npomueHom cny-
Yae nompebyemcs ebINOJIHUMb MO8MOPHYI0 2PpadyupoeKy.

TR 20.0°C
11.34eH
[na nepexona B pexum rpagyvmpoBku cnegyet
HaxxaTb kHonky FPAL. . DHIJ.
__CHo | TPAG | KOHTF.

5.5.1 NpapympoBka pH-kaHana

pagymnpoBKy NpOBOAMUTbL MOCHe NpoBeAeHMs MOAroTOBUTEMbHbLIX onepa-
LM, N3MOXEHHbIX B 4.3.

[ns rpagyvpoBkn pH-kaHana aHanusaTopa pekoMeHOyeTCcs UCnofb30BaThb
oauH n3 paboumnx atanoHoB pH 2-ro paspsga no NOCT 8.135-2004 (npwuno-
XeHue b Tabnuua b.2). Hanbonee ontumanbHbIM ABSETCA MCNONb30BaHUE
pabouero atanoHa ¢ 9,18 pH npun 25 °C.
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Mocne nepexoga B pexum «FTPAOYUPOBKA»
crnenyet HaxaTtb KHomky pH.

rPALYHPOERA

JAKOHYHTE | Moo [ PH |

I'padyupoeka pH-kaHana moxem 6bImb npepeaHa Ha IIO60M 3amane Haxa-

< muem kHonku 3AKOHYNTb. B amom cny4yae cdeslaHHbIe USMEHEHUs & na-
1 MsImb npeobpa3oeameriss He 3anucbiearomcsi, a coxpaHsiromcsi napamems-
pbl npedbidywel epadyupoeku. Ha nrwobom smane HaxamueM KHOIMKU

=1 M0)XHO 6ePHYMbLCS K 6bINOJSIHEHUIO NpedbIdywell onepayuu.

3akpblTb BeHTUNb 15 (pucyHok 4). N3Bneyb u3
N3MEPUTENBHON SYEenKn (PUCYHOK 5) KOMOWHK-
pOBaHHbIN anekTpod 4 u TepModaTymk 5, Twa-
TeNbHO NPOMbITb UX OUCTUIIIMPOBAHHOM BOAOM
N NOrpy3nTb B CTakaH C rpagyMpoBOYHbLIM pac-
TBOPOM. HaxaTtb kHornky BBO[.

MAOMECTHTE 3rnERTPOOR
E PACTEOPR
H HAEMHTE BBOO

FHKOHYHTE

* lNpu ucnonb3oeaHuu py4yHou mepmokomneHcayuu (TP) npeobpa3oeamerb
1 npeosioum eeecmu meKywyro memrepamypy pacmeopa epy4HyHo.

Ha Ttabno npeobpasoBaTtenss otobpa)kaetcsd
paHee yCTaHOBIIeHHas TemrnepaTypa pacTBo-
pa. Mnagwvn paspag MuiraeT, ykasbiBas Ha
BO3MOXHOCTb pepaktupoBaHusa. Wameputb
TEepMOMETPOM TemrnepaTtypy pacTtsopa n, npu
HeobX0ANMMOCTHN, YCTAaHOBUTb €€ 3Ha4YeHne Ha
Tabno kHonkavv EEX=H, A u V. [lpouenypa
pefakTnpoBaHmsa nogpobHo onucaHa B 5.6.2.
HaxaTtb kHonky BBO[L.

HCTAHOEKA TEMMNEFATHFH

* []22@[:

=+ | & | w |EE0d

° lMpu ucnonb3oeaHuu asmomamu4yeckoli mepmokomneHcauyuu (TA) onepa-
1 yuu rno esody 3Ha4yeHUs1 memrepamyphbl MPOrycKaromMcs.

[MpeobpasoBaTenb Nepexoaut K U3MEPEHUIo
OLC anekTtpoaHon cuctembl. Ha 1abno oto-
Opaxxaetcsa wu3Mmepsiemble 3HadeHus J[C
9MEKTPOOHON CUCTEMLI U TemnepaTypbl pac-
TBOpa. [locrne ycTaHOBNEHNA NOKasaHUn TeM-
nepatypbl 1 S4C anNekTpogHOn CUCTEMbI Crie-
ayeTt HaxaTb kHonky BBOA.

rPALYHMPOEBEA TR Z0.0°C

- 1572

IAKOHYHTE

. Ecnu 6bina donyweHa owubka, mo Osisi ee ucrnpaesieHusi MOXXHO 8epPHymMbCs
1 Ha npedbIdywuli aman 2padyupoeku npu nomouwiu kHonku I=l.
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Ha ocHOBaHWMM Nony4eHHbIX AaHHbIX Npeobpa-
3oBaTeflb aBTOMATUYECKN onpegenut 6nu-

Xanwnn, COOTBETCTBYHOLWMUA 3TUM OaHHbIM MPALSHPOBRA

pacTBOp U3 nepeyHs paboumnx atanoHoB (nNpu-

noxeHne b) n BbiBegeT Ha Tabno 3HadeHue . |:|H

ero pH gna temnepatypbl 25 °C. Ecnu npeob- == R T

pa3oBaTesib npasuribHO orpegenunst UCcnosib-

3yemMbl pacTBop, HaxaTb kKHonky BBO[.

/N\
/N\

Ecnu npu ucnonb3oeaHuu 0OHO20 U3 pacmeopos, npueedeHHbIX 8 mab-
nuuye b.2, npeobpaszoeamesnb HernpasusibHO onpedesius 3Ha4yeHue e20 pH,
mo amo ceudemesicmeyem 06 owubke unu HeucnpasHocmu. B amom
cniyyae 2padyupoeKky peKomeHOyemcsi npepeamb, U MApoOO/HKUMb ee
moJibKO nocsie ycmpaHeHusi npu4yuHbl Henonaodku (11 ma6nuya 1).

Ans ydo6cmea pabombi Ha mabnio npeobpaszoeamesisi ebieodumcsi pH pa-
604ye20 amarsioHa 9nsa 25 °C (3HavyeHue, yka3aHHOe Ha yrakoeke cmaHdapm
— mumpa). lNMpu pacyemax 2padyupo80oYHbIX XapaKmepucmuk rnpeobpaso-
eamesib agmomMamu4yecku eHecem MornpaeKy Ha MeKywyo memnepamypy
pacmeopa. [loamomy npu ucnonb3oeaHuu pabo4yux 3masioHo8 Mo
rocCt 8.135-2004 (npunoxeHue b, mabnuua b.2), He cnedyem eHocumb

3my nonpasky epy4HyHo.

Ecnun B kayecTBe rpagynmpoBOYHOro pacrteopa
NPUMEHSAETCA PacTBOpP, He MPUBEOEHHbIN B
Tabnuue b.2, T0 3HaveHne ero pH cnegyet
BBECTM npu nomowin kHonok IEx=l, A, V. Pe-
AAaKTUpoOBaHME MpPoOuU3BOAUTCHA  aHanorm4yHo
npoueaype onmcaHHon B 5.6.2. lpn py4dHOMn
yCTaHOBKe criefyeT BBOAUTb 3HayeHue pH
rpagynmpoBOYHOrO pacTteopa C y4eToM ero Te-
KyLlen TemnepaTypbl, KOTOpas UHONLMPYETCH
Ha Tabno npeobpas3oBatens. [locne 3asep-
lWeHNa  pefakTUpPOBaAHUS  HaXaTb  KHOMKY
BBO[M.

MPAOYHMPOEBER  TA Z20.0°C

@9.18pH

(S| &« | v [EBoa

AHanunsaTtop aBTomMatudecku nepenget B pexum «ASMEPEHUE ».
YCTaHOBUTL 3MeKTpoa U TepMogaTyuk B a4enky (4.3.1 - 4.3.3).

BoccTtaHoBUTL M OTperynvpoBaTb MNPOTOK aHanuanpyemon BOAbl 4Yepes
A4YenKy nNpu noMmoLun BeHTUNA 15 (pucyHok 4). Yepes 9 MuHyT nposepuTtb pH
npobbl B ss4enke No nokasaHmam Tabno. 3HadveHne pH gomkHO ObiTb 6onbLue
10 pH. MNpwu 3aHMxeHHOM 3Ha4YeHun pH Heobxoaumo:

- 3aMEeHUTb PacTBOP aMMMaKka B eMKOCTU 22 (PUCYHOK 4) (4.3.5);

- npoBepuTb paboTy 651oka NnoaroToBkm Npodbl (4.3.6);

- NpY HEOBXOAMMOCTU, MOBTOPUTL rPagynpPoBKY kaHana pH.
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5.5.2 NpapyvpoBka Na-kaHana

5.5.2.1 [pagyvpoBKy crnegyeTt nNpoBOAUTL MOCHe NpoBeAeHMs NoaroToBU-
TesbHbIX Onepauunmn, N3noXxeHHblx B 4.3.

/N\
/N\

lMeped HavasoMm npoeedeHusi 2padyupoeKku KaHana usmepeHusi Na+ cne-
dyem y6edumbcsi 8 mom, 4Ymo cucmema nooujesia4yueaHusi obecreyuea-
em pH npobbi 8 npedenax om 10,00 do 11,00. B cnyyae Heo6xodumocmu
csiedyem 3aMeHUmMb pacmeop ammuaka (4.3.5).

lMpu epadyupoeke pekoMeHAyemcsi ucrnosib308amb mMmom e crnocob us-
MepeHusi memrepamypbl U me e eQUHUYbI U3MEePEeHUs1 KOHyeHmpauyuu,
Komopble 6ydym ucnosib308ambCsi 8 PeXxume usMepeHul.

5.5.2.2 [pagyvposka pNa-kaHana MoXeT OCyLLeCTBNATLCA MO OgHOMY UIA
ABYM pacTBopam.

1

lpu epadyuposke:

- no deym pacmeopam - pekomeHOyemcsi eblbupamb makue, Ymobbl ux
KOHUeHmpauyuu 6binu 65u3ku K eepxHel U HUXHel 2paHuye npednona-
2aemMo20 duana3oHa usmepeHul. Ho He cnedyem npumMeHsimb pacmeopbl
C KOHUeHmpauuel meHee 10 mk2/OM3, 8 ces1I3U CO C/I0XKHOCMbIO obecne-
4YeHusi ux docmamo4yHol mo4yHocmu. Pa3Huuya KoHUyeHmpauuu 2padyu-
POB0OYHbIX pacmeopoe Oo/mkHa 6bimb He meHee 0,3 pNa. PekomeHdye-
Mble pacmeopsbl npueedeHbl 8 mabnuue b.1 npunoxeHus b.

- Mo OGHOMY pacmeopy - peKoMeHOyemcsi UCMo/ib308amb Pacmeop c
KOHUeHmpauuel, 65u3kolu k cepeduHe npednoslaczaeMo20 Ouana3oHa
u3smepeHudu.

5.5.2.3 Ha nepsom aTane rpagyvpoBKu Yepes ruapobrok MoxeT BbiTb Mpo-
nyLieHa Boga, Ha KOTOPOW roTOBUIUCH rpagynMpoBOYHbIE pacTBOpbI ANA yye-
Ta cogepXXaHuUs NOHOB HaTPUS B HEN.

i

padyupoeoyHblie pacmeopbl OOJKHbI 20moeumbcsi Ha obeccosieHHOU
eode. OOHaKO OHa e8ce pasHO codepPXXum HEeKoOmopoe ocmamo4yHoe KoJlu-
yecmeo uoHoe Hampusi (0o 3 mke/Om®), ymo He noseonsiem npuzomo-
eumb e2padyupo8OYHbIe pacmeopbl HU3KUX KOHUeHmpauul (MeHee
100 mk2/0M°) ¢ ebicokoli moyHocmbio. [Moamomy e npeobpazosamerne
npedycMompeHa 03MOXXHOCMb y4Yema codepiKaHusi Hampusi 8 UCXOOHOU
eode. [lna peanusayuu amouU ¢pyHKUUU 6 Ha4asie 2padyupo8KU 4Yepe3
2udpobsiok nponyckaemcsi 8o0a, Ha KOMOPOU 20MO8UJIUCL Pacmeopabil.
BbinonHsiemcs usmepeHue 3LC 3anekmpoOHOU cucmeMbl, U pe3ynbma-
mbI 3aHocsiIMcsi 8 namMsimb rnpeobpasoeamersi. [1o okoH4YaHUK 2padyu-
poeku npeobpaszoeamesib npouzeodum mMamemamu4eckKyro obpabomky
OaHHbIX U 8HOCUM MnonpaeKy Ha codepxaHue Hampusi 8 obeccosieHHOU
eode.
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5.5.2.4 TlpoMbITb rMapaBANYECKUA TPaKT rnapobroka aHanm3npyemMmon Bo-
A0W B pexume namepenuns (5.4).

lMpu ommebieke 2udpobsioka Heobxodumo koHmMposuposams 3[C Na-
A cesilekmueHol 351ekmpoOHol cucmembl. OmmbieKy criedyem npou3eo-

dumb 3o mex nop, noka sHavyeHue 3[JC He docmuzHem:

- MuHyc 260 MB npu npumMeHeHUU 8 KadYecmee repeo20 pacmeopa

6,36 pNa (10 mke/Om°) (mabnuue B.1, npunoxeHue bB);

- MuHyc 230 MB npu npumMeHeHUU 8 KadYecmee repeo20 pacmeopa

5,36 pNa (100 mk2/0m°).

Ecnu ommbimb 2udpaenu4veckuli mpakm eodol u3 mazucmpasnu 00 yKa-

3aHHbIX 3Ha4YeHulU He ydaemcsi, NPoMbi8Ky 2udpobsioka criedyem npous-

eodumb obeccosieHHoU no OCT 34-70-953.2-95 eodoli. O6eccosieHHYHo

eody csiedyem nodasamb U3 eMKOCMU, KaKk 3mo pekomeHAoeaHo & 5.5.2.7

do docmuxkeHUs1 yKka3aHHbIx 3HavyeHul 3/]C.

lMpu HecobnrOeHuu 3amux pekomMeHOayul pe3ysibmambl 2padyuposKu

mMo2ym 6bImb He 8EPHbI.

5.5.2.5 3anuTtb BOoAy M rpagyvpoBOYHbIE pPacTBOPbl B COOTBETCTBYHOLLME
eMKocTn 1 (pUcyHok 4) B KonmyecTtse 1 NUTP B KaXKAyt HENOCPeACTBEHHO Me-
pen npoBeLeHneM rpagynpoBKMU.
< Temnepamypa npumeHsieMbIX npu 2padyupoeKke aHaludamopa pacmeo-
1 poe do/mkHa 6bImb NOCMOSIHHOU U oQuHakoeol (#2 °C). 4Qns amoz2o peko-
Medeemcﬂ ebldep»(amb rNnpumMeHsieMbie pacmeopbl 8 3aKPbIMbIX €©MKO-
cmsx rnpu KOMHamHou memMrnepamype He MeHee 4aca.

Memoduka npuzomoeneHusi 2padyupo8oY4YHbIX pacmeopoe fnpueedeHa 8
npusioxxeHuu B.

5.5.2.6 3akpbITb BeHTUNb 15 (pUcyHOK 4), oTcoeanHUTb TPYyoKy 17 OT WTy-
uepa 18.

5.5.2.7 [loga4va pacTtBOpOB, UCMNOSb3yeMbIX MPU rpagyvpoBkKe O0SMKHA Bbl-
NOSTHATBLCA cneayowmnm obpasom:

- YCTaHOBMUTb Ha KPOHLWITENH 2 (PUCYHOK 4) eMKOCTb 1 C pacTBOpOM;

- NpUcoeanHnTb TPYOKY KPbIWKK 3 K BXOAHOMY LWTyLepy 18 6adka ypoBHS
19;

- Mpy NOMOLUM 3axmma 4 oTperynuposaTb nofady pactBopa Tak, YTobbl B
B6auke ypoBHs 19 ypoBeHb pacTtBopa Obifl MOCTOAHHBLIM N Ha 5...10 MM HuXe
ApeHaxHoro wryuepa 20.

5.5.2.8 BbInonHUTL rpagyvpoBKy B criegyloLien nocnegoBaTenibHOCTH.

TA 20.0°C
HaxaTtnem kHonok pNa unu cNa BbiGpaTb eau- 11.34pH
HULbl M3MEpPeHMs, B KOTOpbIX OyaeT npoBoO-
pHo
AnTbcA rpagyvpoBka. Haxats kHonky TPAL. .
Mo | TPAL | KOHTF.
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HaxaTb kHonky Na.

MPAIYHPOERA

SHKOHYHTE

Mo | rFH |

MpeobpasoBaTtenb npegnaraeT NpoBecTU aHa-
NU3 UCXOOHOW BOAbl, HA KOTOPOM FOTOBUIIUCH
rpagympoBOYHbIE pacTBOpbI ANA onpeaeneHus
cofepXXaHus B Hen MOHOB HaTpu4. [logaTte Boay
B U3MEPUTESIbHYIO SYENKy TakK, Kak 9TO OnnucaHo
B 5.5.2.7. Haxatb kHonky OA.

MPOEECTH AHAMKZE
EOARIY

FHKOHYHTE

1

Ecnu npu epadyupoeke ucrnosb3yomcsi pacmeopbl C KOHyeHmpayueu 6o-
nee 100 mk2/m°, mo ama onepayusi Moxxem 6bimb nponyuweHa. s amozo
cnedyem Haxkamb KHonKy HET.

B amom cny4ae aHanuszamop nepexodum K 2padyupoeke o rnepeomy
pacmeopy (5.5.2.9) 6e3 npoeedeHus aHasnu3a e00hbl.

MNpeobpasoBaTenb NepexoauT K W3MEPEHUIo

OOC anekTpogHonm cuctembl. W3mepsiemoe

FPALYHPOEKA
3Ha4YeHne oTobpaxaeTcsa Ha Tabno npeobpaso- EOLA
Batens. [locne Toro kak 4yepes3 rmgpobnok oy- -
AeT NponyweHo He MeHee MOMOBUHbLI obbema mV
BOAbl M3 eMKOCTH, y6eanTbCcsa B yCTaHOBNEHUM SEOHUTTE

CTabunbHbIX MokasaHun 3HavyeHun SAC un Ha-

XaTtb kHorky BBO[.

i

Ipadyupoeka Na-kaHana moxem 6bimb rnpepeaHa Ha /IIO60M amarne Haxa-
muem kHonku SAKOHYUTD.

Ecnu 6bina donyweHa owubka, mo Osisi ee ucrnpaesieHuUsi MOKHO 8epPHymMbCs
Ha npedbIdywuli aman 2padyupoeku npu nomowu kHonku =i,

5.5.2.9 [pagyvpoBka no nepeoMy rpagympoBOYHOMY pacTBOpY:

/N

Mpu 2padyupoeke Ons ebipakeHUs1 KOHUeHmMpauyuu (akmueHocmu) UOHO8
Hampusi 2padyupoeOYHbIX Pacmeopoe UCMOo/b3ylomcs me eQUHUUbI U3-
MepeHusi, Komopbie 6blIU ycmaHoeJIeHbl 8 peXume U3MepeHull Ha Mo-
MeHm nepexooda e pexxum 2padyupoeKu.

MogaTb nepBbIM rPagyMpPOBOYHLIN pacTBoOp B
N3MEPUTENDBHYIO SYENKY TaK, Kak 9TO OMNMcaHo
B 5.5.2.7. HaxaTtb kHonky BBO[.

MOMECTHTE ArEKTPOLOE
B NEPEBIM PACTEOP
H HAAMHTE EBEOO

SHEOHYHTE

pud @

lMpu ucnonb3oeaHuu py4Holi mepmokomneHcauuu (TP) npeobpa3oeamerb
npeodsioxxum esecmu meKywyro memrepamypy pacmeopa epy4HyHo.
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Ha T1abno npeobpasoBatens oTobpaxaeTcsa
paHee yCTaHOBJIEHHas TemrnepaTtypa pacTBoO-
pa. Mnagwun paspsg MuraeT, ykasbiBasd Ha
BO3MOXXHOCTb peaKkTUpOBaHuUA.

N3meputb TepmMoMeTpoM TemrepaTtypy pac-
TBOpa W, Npn HeobXxoaMMOCTUN, YCTAaHOBUTbL ee
3Ha4yeHne Ha Tabno kHonkavv IEx=R, A n V.

YCTAHOEKA TEMNEFATYFE

02211

Mpoueaypa penakTnpoBaHuss nogpobHo onu- (' & [ w» [EBOS |
caHa B 5.6.2. HaxaTtb kHonky BBOL. Npu aToM
yCTaHOBJIEHHOE 3Ha4YeHne TemnepaTypbl byget
3aHeceHOo B NamaTb NpeobpasoBaTens.
. lMpu ucnonb3oeaHuu aemomamu4eckou mepmokomneHcayuu (TA) onepa-
1 yus ee00a 3Ha4YeHus memnepamypbIl NMNPOIyCcKaemcs.

[MpeobpasoBaTenb MNEPEXOAUT K W3MEPEHUIO
9Q[C anektpogHon cuctemsbl. Iamepaemoe 3Ha-
yeHne oTobpaxaeTtcss Ha Tabno npeobpasosa-
Tensa. Nocne Toro Kak yepes rmgpobnok éyaer
NponyLeHo He MeHee MonoBuHbl obbema pac-
TBOpa M3 eMKOCTW, Y6eauTbcsl B yCTaHOBNEHUM
cTabunbHbIX NokasaHun 3HadeHun I3OC n Ha-
XaTb kHonky BBOL.

FPALYHPOEBEA  TAH Z20.0°C

- 7236w

JAKOHYHTE

Fpadyupoeka no nepeomMy pacmeopy Moxem 6bimb rpepeaHa Haxamuem

L J
1 mu npeobpa3oeamerisi He COXPaHSIIOMCH.

kHonku SAKOHYUTb. B amom criyyae pe3ynbmambi 2padyupo8KU 8 rnamsi-

Ecnu 6bina donywieHa owubka, mo Osisi ee ucrnpaesieHuUsi MOKHO 8€PHYMbCS

Ha npedbIdywutl sman 2padyupoeku npu nomowiu kHonku =i,

Ha T1abno sbiBoguTcA 3HayeHune pNa (cNa)
nepBOro pacTteopa, WCMNOSIb30BAHHOIMO Mpu
npeablaywien rpagynposke. Mnagwum paspsg,
MUraeT, yKasblBasi Ha BO3MOXHOCTb pedaKkTu-
poBaHus. Ecnu koppekTupoBKa 3HaYeHUs He
TpebyeTcq, HaxaTb kHonky BBO[L. B cnyvae
NPUMEHEeHUS OPYroro pacteopa 3HayeHue ero
pNa (cNa) cnegyeT BBeCTU Mpu NOMOLLM KHO-
nok IEx=0, A, V. PepaktnposaHue npoun3Bo-
ANTCA aHasnorn4yHo rnpoueaype OornvcaHHoOW B
5.6.2.

rPRAIYHPOERA

16.360a

== | & [ w [EB0 ]

nin

rPRALYHPOERA

000

S| a | w [eeoa

[Mpeobpa3oBaTenb npegnaraeT nogatb B W3-
MEPUTENBHYID SYENKYy BTOPOM rpagympoBOY-
HbI pacTBop.

MOMECTHTE 3NEKTPOOL
B0 BTOPOH PACTEOF
H HA*MWTE EBOO

SAKOHYHTE
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Ecnu dns nocnedyrowjux usmepeHuli docmamo4yHO 2padyupo8KuU no oo-
HOMYy pacmeopy, Ha 3moM 3amarne oOHa Mo)em O6bimb 3asepweHa. [ns
amoezo csiedyem Haxamb kHorky SAKOHYUTD.

HyxHo yyumbieamb, ymo 2padyupoeka rno oOHOMY pacmeopy He Moxem
obecrne4yumsb 8bICOKOU MOYHOCMU u3mMepeHul. Takas epadyuposka Moxxem
NpUMeHsIMbCsl, ecsiu nocsiedyrouwue U3MepeHUss nNpPoeoosIMcsi 8 y3KOM
duana3oHe (He 6onee + 1 pNa om 3HayeHuss pNa ucnonb3o0eaHHO20 2pa-
dyupoeo4YHO20 pacmeopa), 2paHU4YHble 3Ha4YeHusi KOmopo20 He rpeebi-
warom 5 pNa u npu ucnonb3o08aHUU «CEEXUX» 3JIeKMpPoao0se.

[MepekpbiTb 3aXXMMOM 4 (pUCYHOK 4) nogady nepBOro rpagympoBOYHOro
pacTtBopa 1, oTcoeamHmB Tpybky 3 oT wTyuepa 18, ybpaTb eMKocTb. Ecnu
rpagyvpoBKa 3aBeplueHa, TO crnefyeTr NpucoeuvHUTb K BXOOHOMY LUTyuepy
18 Gauka ypoBHA 19 TpybKy 17, BOCCTAHOBUTb N OTPErynNMpoBaTb BEHTUIEM
15 NpOTOK aHanM3npyemMmon Boabl corfacHo 4.3.5 n nepentun K nsmepeHuam. B
NPOTMBHOM Criydae crefyeTt nepenTn K rpagympoBke no AByM pacTBopam.

pud o

5.5.2.10 ['pagyvpoBka no BTOPOMy rpagynmpoBOYHOMY pacTBoOpY

< < MOMECTHTE AEKTPOOR
MogaTb BTOPOW rpagyvpoOBOYHbLIN pPacTBOp B B0 ETOPOH PACTEOP

N3MEPUTENBHYIO SYENKY HYXXHO TaK, Kak 3To M HRAMHTE EBOL
onucaHo B 5.5.2.7. HaxaTb kHornky BBO[.

ZHKOHMHTE

Mpeobpa3oBaTtenb NEPexoanuT K WUIMEPEHUIo
OOC oanektpogHon cuctembl. W3amepsiemoe FPAIYMPOEKA  TA 20.0°C
3HayeHne oTobpakaeTcs Ha Tabno. NMocne Toro FACTE.Z
Kak yepes3 ruapobnok bygeTt nponyueHo He Mme- — 1 77"'”

Hee NonoBWHLI 06bemMa pacTBopa U3 eMKOCTH,

ybeamTbCa B YCTaHOBMEHUN CTabWNbHbIX MOKa- JAKOHMYHTE
3aHnn 3HaveHna O C n HaxaTb kHonky BBOA.

padyupoeka no emopomy pacmeopy Moxem 6bimb npepeaHa Haxamuem
" kHonku 3AKOHYUTB. B amom cniyqyae e namsimu npeobpa3oeamersisi coxpa-
1 HSIlOMcs pe3ynbmambl 2padyupoe8Ku Mo 0OHOMY pacmeopy.

Ecnu 6bina donyuweHa owubka, mo Osisi ee ucrnpaesieHuUsi MOXXHO 8epHYymMbCs
Ha npedbIdywuli saman 2padyupoeku npu nomowu kHonku =i,

Ha tabno BbiBoanTcs 3HauveHne pNa (cNa) "PATSHPOEKA S—
BTOPOro pacTtBopa, WCNOfb30BaHHOIO Mpwu

npeablaywen rpagynposke. Mnagwmn paspsag m5_35pﬂu
MUraeT, ykasblBad Ha BO3MOXHOCTb pefakTu- e

poBaHusA. Ecnn KoppekTupoBka 3HayeHus1 He

TpebyeTca, HaxaTb kKHonky BBOJM. B cny4yae LLL
NPYMEHEHNA OpYyroro pacTeopa 3HayeHue ero FPALIMPOERR PACTE.S
pNa (cNa) cnegyet BBeCTM npy NOMOLLUM KHO-

nok I=X=N, A, V. PegaktuposaHue npoun3so- E]D]_ Dmg,’l
ANTCSA aHaNorm4yHo 5.6.2. | & | % | EEOD |

25



[PBA.421221.010P3

Ha amom amane eo3moxeH ebie00 coobwieHUsi cucmembl aemomamud4e-
ckol duazHocmuku aHanu3zamopa o6 owubkax (12-14 mabnuya 1).

[Mocne okoH4YaHWa npoueaypbl rpagynpoBKM aHanM3aTop aBToOMaTU4eCKU
nepexoanT B pexum namepeHus. lNepekpbiTb 3aXknMom 4 (pucyHok 4) noga-
4y rpagyMpoBOYHOIO pacTBopa W, oTcoeanHuB TPyoKy 3 oT 6advka ypoBHS,
ybpaTtb eMKocTb. NpucoeanHnTb TPybKy 17 K wTyuepy 18 6ayka ypoBHa 19,
BOCCTAHOBUTb U OTperynupoBaTtb BeHTurnem 15 npoTok aHanu3mpyemoun BO-
Abl cornacHo 4.3.5.

5.5.2.11 KoOHTpOsb rpagynpoBKku

KoHTpOSib NpOM3BOAUTCS B PEXMME U3MEPEHNSA MO pacTBOPY C KOHUEHTpa-
LMEeN MOHOB HaTpud, Haxogsuwencs B guanasoHe namepeHun. PekomeHpgye-
Mble pacTBOpbl NpuBedeHbl B Tabnuue b.1 (npunoxeHune b), meToamka wmx
NPUroToBNeEHNs NpuBeaeHa B NpunoxeHum B.

[MpeaBapuTenbHO criegyeT NPOMbITb MMApaBNUYECcKMn TpakT rnapobrioka
aHanuampyemou BOJOU B pexume usmepeHuns (5.4).

ceslekmueHol 3neKkmpodHolu cucmembl. OmmMbIeKy criedyem npou3eo-
dumb 3o mex nop, noka sHavyeHue 3[JC He docmuzHem:

- MuHyc 240 MB npu npumeHeHUU 8 KaYyecmee KOHMpPOJZIbHO20 pacmeopa
5,66 pNa (50 mk2/0m®) (ma6nuuye B.1, npunoxeHue B);

- MuHyc 170 MB npu npumMeHeHUU 8 Ka4yecmee KOHMpOJsIbHO20 pacmeopa
4,36 pNa (1,0 m2/0m°).

Ecnu omMmbimb 2udpasnuyeckuli mpakm npobol u3z mazucmpasnu 00 yKa-
3aHHbIX 3Ha4YeHul He yOaemcs, NMPOoMbI8Ky 2udpobsioka criedyem rpous-
eodumb obecconeHHol no OCT 34-70-953.2-95 eodol. ObeccosieHHyo
eody cnnedyem nodaeamb U3 eMKOCMU, Kak amo pekomeHdoeaHo & 5.5.2.7
0o docmuxkeHuUs1 yKka3aHHbIx 3HavyeHul 3/]C.

i: lMpu ommbieke 2udpobrnioka Heobxodumo koHmposnuposamb 3[C Na-

3aKkpbITb BEHTUNb 15 (pucyHoK 4), oTcoeanHuTb Tpy6bKy 17 oT wtyuepa 18.

MopaTb KOHTPOMbLHbIN pacTeop, Hanpumep 5,66 pNa (50 mkr/am®), B usmepm-
TenbHY si4elnKy cornacHo 5.5.2.7.

[Mpn py4yHOM ycTaHOBKe Temnepatypbl (TP) BBECTM 3HaYyeHne TemnepaTypbl
pacTBopa B COOTBETCTBUM C 5.6.2.

[Mocne ctabunusauum nokasaHun Ha Tabno OOSMKHO YCTaHOBUTBLCSA 3Hade-
Hne pNa npoBepoYvYHOro pacteopa ¢ norpelHocTbio He bonee +0,15 pNa (gnsa
cNa He bonee +22%). [Ina pacTtBopa, paccMaTpuBaeMoro B KayecTtse rnpume-
pa, U3MepeHHOEe 3Ha4YeHne OOSMKHO nexaTb B gnanasoHe ot pNa 5,51 go 5,81
(o1 39 go 61 mkr/n). B npoTuBHOM criydae crieyeTt npoBepuUTb KayvecTBo rpa-
AYVPOBOYHbIX PaCTBOPOB U MPOBECTU MOBTOPHYIO rpagynpoBKYy.

[MepekpbITb 3aXkuMoM 4 nogadvy rpagympoBOYHOro pacTeopa U, OTCOeANHNB
Tpyoky 3 oT 6ayka yposHs 19, ybpaTb eMKoCTb. [1lpucoeanHnUTb K BXOOHOMY
wryuepy 18 Bayka yposHs 19 Tpybky 17, BOCCTAHOBUTb U OTperynupoBaTb
BeHTuUrem 15 NpoToK aHann3npyemMon Boabl cornacHo 4.3.5.
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5.6 Pexum «KYCTAHOBKA NAPAMETPOB»

[aHHbIN pexnm npeaHasHayeH ang:

- Bblbopa BMOa TepmokoMmneHcauumm (pyydHass TP wunu aBToMaTudeckas
TA);

- BBOAA TemnepaTtypbl aHanuanpyemown cpepgbl (Mpy py4YHOW TEpPMOKOM-
neHcauum);

- Bblbopa nogavanasoHa npeobpasoBaTternisi, COOTBETCTBYHOLLEN0 HOPMMU-
PYIOLLUNUM 3HAYEHUSIM BbIXOOHbIX CUrHaAsNoB (HWXHUW npegen n wmpuHa nog-
avanasoHa);

- 3ajaHud npegena curHanusauum no pNa.

Ons Bbibopa pexuma «YCTAHOBKA NMAPAMETPOB» crnenyet HaxaTtb
kHonky YCTAH. lNocne nepexona kHonkamn A n V¥V HYyXHO BblOpaTb napa-
MEeTpbl, Noanexatlune KoOppekTUpPOoBKe.

5.6.1 BbiOOp BMOa TepMOKOMNeHcauum

cilyqyae ebixoda u3z cmposi mepmodamyuka. lpu ucnpaeHom mepmodam-
YuKe nosiIb308ambCsi 3MUM PEXUMOM He criedyem.

f Ana aHanuzamopoe pNa-205.2-BY(-36B) npu omknroyeHUu HeucrpaeHo20

f Py4yHoU 6800 memnepamypbi npedycMOmMpeH Kak aeapuliHbIli PeXum e

mepmoldam4yuka crsiedyem ycmaHoeumb rnepembidKy 9-10 Ha KosoOke
BY-216.8MU (pucyHok A.3, npunoxeHue A).

TA 2000
11.34eH
[nsa Bbibopa BMaa TepMokomMneHcaunnm crnegyet i
HaxaTb kHonky YCTAH. _ pHo
[_Chiou ] TPAD | KOHTE [ YCTAH |
YCTAHOBKA TEPHMOKOMM,
B MeHI0 yCTaHOBOK MapamMeTpoB KHOMKamMu A U TP
V BbibpaTb «YCTAHOBKA TEPMOKOMI.».
HaxaTtb kHonky PEOAK.
BhI<04[ & [ w [PEAAK]

° Ans nepexoda e pexxum usmepeHUsi U3 pexuma ycmaHoeku 6e3 npoesede-
1 Hus1 peGakmupoeaHusi napamempoes csiedyem Haxxamb KHonkKy BbIXO/.

YCTAHOBKA TEPHOKOMN.
KHonkamn A n V BbibpaTb Heobxoaumbin BUA TP

TepmMokomMmneHcaumn, Hanpumep «TP» (Tepmo-
KoMneHcauus pydHas). Haxats kHonky BBOA.

& | w |EEO] |

Aemomamuyeckoe usmepeHue memnepamypb! (TA) 03MOXHO MOJILKO 8
mowm cny4qae, ecsiu K npeobpasoeamesito NooK/IH0YEeH mepmMooamyux.

pud @

Ecnu ebibpaHa py4Hasi mepmokomneHcayusi («TP») npeobpasoeamersib
asmomamud4ecku nepelidem K py4yHol ycmaHoeke memrnepamypbi (5.6.2).
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5.6.2 Py4yHas ycTaHOBKa TemMmnepaTypbl

PyyHasi ycmaHoeka memrnepamypbl 803MO)XHa MOJIbKO rnpu ebibope py4-
Hou mepmokomneHcayuu (TP).

TA 20.0°C
11.34pH
[ns Boibopa BMAa TepMoKOMMNeHcaumn crnenyet i
HaxkaTb KHonky YCTAH. . pHn.
|_CHo | FPA. | ROHTE [ YCTAH.
B MeHI0 YCTaHOBOK NapaMeTpoB KHOMKaMu A W HCTRHOEKH TEMMEFATSRH
V¥V Bbibpatb «YCTAHOBKA TEMIIEPATY-
Pbl». . °C

Haxatb kHonky PEOAK.

Bhlx0d] & | % [FEARK

Ha T1abno BbIBOOUTCA paHee YCTaHOBEHHOE
3HayeHne TemnepaTypbl pacTBopa (Tpex3Hau-
Hoe 4ucro). Mnagwmn paspsag MuraeT, nokasbl-
Basl, YTO OH MOXeT ObITb M3MeHeH. Bbibop pas-

pda0a 4nucina uin 3Haka oCyLlecTBIIAETCA nocre- YCTRHOEBEAR TEMMEFPATYFE
poBaTernbHbiM HaxaTtnem kHonky E==3 |13me-

HATb MOXHO Ty UMpY nNu 3HaK, KOTOPLIN MUra- + []22 mac
€T B [JaHHbIN MOMEHT Ha Tabno. YBenuyeHue .

WNW YMeHblUeHVe, a Takke uameHeHve 3Haka |IEEIETSEEESNTTE

(+/-) npomnsBogutca kHonkamn A wnm V. [ns
3aBepLUEeHNs peakTMpOBaHUS crneayeT HaxaTb
kHonky BBOQM. lNpu 3TOM racHyT HesHauvawime
HYMN N 3HaK «+».

5.6.3 HacTponka ToKkoBOro Bbixoaa

lMpu 3kcnnyamayuu aHanu3lamopa € cucmemMax asmomMamu4yecKo20
KOHMpPOJIsi U pe2ynupoeaHusi, UCMOJIb3YWUX aHario0208ble 8bIXOOHbIe
cuz2Hanbl, He06xo0umMo ycmaHoeumMb 3Ha4YeHUsl 8ePXHEe20 U HUXXHe20
npedesioe nodduanasoHa U3MepPeHusi, coomeemcmeyruue MUuHUMallb-
HOMY U MaKCcUMaJlbHOMY 3Ha4e€HUSIM MPUMEHsIEM0O20 8bIXOOHO20 CU2Ha-
na.

pud @

TA 200°C

11.34rH
[na nepexoga K MEHK YCTaHOBKWM NapameTpoB i
cnegyet HaxaTtb kHornky YCTAH. . pHu_

__CHo [ TPAA | KOHTE.
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B MeHI0 ycTaHOBOK NapaMeTpoB KHOMKaMn A 1
¥ Bbi6paTs «YCTAHOBKA OMAMA3OHA». SCTAHOBRA dHAMAZ0HA
I'Ip|/| 3TOM Ha Tabno BbIBOOATCA 3HA4YeHud
HU)XHEro 1 BEpXHEro Npeaenos nogananasoxa,

yCTaHOBNeHHble paHee. Haxatb kHonky PE- T T A G

HAYAMD  B.3EpHa
ROHEL, H.3E6pMa

OAK.

Ncnonbays kHonku IE==0 A n V oTpedakTu- |4CTAHOBKA AMANAZOHA
poBaTb 3HAYEHWEe HWXHEro npegena nogava- HAYAMD
nasoHa. PegaktnpoBaHuMe nNpou3BoaUTCS aHa- []B 3[5 N
NOrMYHO npoueaype onucaHHom B 5.6.2. Ha- . pro
XaTtb kHornky BBO[. (=« | & | w |EBOJ

/N

lNpu ycmaHoeke nodduana3oHa aHasluzamopa asmomMamu4yecku ebibupa-
romcsi me eQUHUUbI, KOmopble 6bisIu ycmaHoeJ/IeHbl Ha MOMeHm exo0a 8
pedakmupoeaHue. Ecsiu nocrsie OKOHYaHuUsi pedakmupoeaHusi eOUHUUbI
U3MepeHUsi U3MeHUMb, MO Ha HacmpoliKu aHas0208020 8bIx00a 3Mo He
noesiusiem.

HuxxHul npeden nodduana3oHa Moxxem 6bimb ycmaHO8J/1eH 8 npedesax:
1) e pexume u3smepeHuss pNa om 2,36 pNa (7,36 pNa) do 7,36 pNa

° (2,36 pNa) ¢ duckpemrocmsbto 0,01 pNa;

1 2) 8 pexume usmepeHusi cNa om 0. llpu ycmaHoeke nodduana3oHa e pe-
)Xume u3mepeHusi cNa ycmaHoeka Hu)XHe2o npedesia nodduana3oHa He
npouseodumcsi.

YCTAHOBREA AHMAMNAZOHA
KOHEL,
KHonkamn A n V¥ HyXHO BblOpaTb U3 psiaa Ko-
Hel, nogamnanasoHa. Haxatb kHonky BBOA. . |JHL'.I.
| & | w [ EBOL

/N

pund @

lpu ycmaHoeke pNa unu cNa, coomeemcmeyrow,e2co MakcumMasibHOMY
3Ha4YeHUr 8bIXOOHO20 MoOkKa crsiedyem y4yumbi8amb, YMO WUPUHa Moo-
duana3oHa Moxxem 6bImb ycmaHoeJIeHa:

1) e pexxume usmepeHusi cNa:

- 10 mk2/om® (M2/0M>); 100 mk2/OMm® (M2/OM); 1 ma/om>.

2) e pexxume usmepeHusi pNa:

- 1,0; 1,5; 2,0; 2,5; 5,0 pNa. 3HayeHue pNa, coomeemcmeyroujee Mmakcu-
MasilbHOMY 3Ha4YeHU 8bIXOOHO20 MOKa Mo)kem 6bImb Kak 60nbwe, mak u
MeHbWwe 3Ha4YyeHusi, coomeemcmeyru,e2o0 MUHUMasrlbHOMY 3Ha4€HUK 8bl-
XOOHO020 MOoKa.

5.6.4 HacTtpowuka chunbTpa aHaNoroBoro BbIXO4HOro CUrHana

Ans npedomepauwjeHuss cpabambigaHusi UCMOJIHUMEIbHbLIX ycmpolucme 8
cucmemax asmomMamu4yecKo20 KOHMpPOJIsi U yrnpaesieHuUsi 8 pel3ysibimame
cny4qaliHbIX KpamKoO8pPEeMEeHHbIX CKa4YKo8 u3lMepsieMbiX 8eslUYUH & rpeob-
pa3oeamensix npedycMOMpPEeH HU3Ko4YacmomHbIlU yugpoeol ¢unbmp
aHas10208020 8bIXOOHO20 CU2Hasla C pe2ynupyemMou rnocmosiHHol epeme-
Hu.
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[na nepexoga K MEHIO YCTaHOBKU NapamMeTpoB
cnepyet HaxaTtb kHonky YCTAH.

TA Z200°C
11.34pH

5.39|:-Hu

|_CHo [ TPAA | KOHTF.

B MeH0 ycTaHOBOK napamMeTpoB KHOMKaMu A
n V Bbibpatb «YCTAHOBKA YCPEOHE-
HUA». Ha Tabno otobpaxkaetca 3Ha4yeHue
MOCTOAHHOM BpeMeHU punbTpa BbIXOLHOMO
TOKa NpeobpasoBaTens.
HaxaTtb kHonky PEQAK.

YCTAHOEKA YCPEOHEHHA

10

Eblx0i] 4 | W [PEMRE.

Ncnonb3ysa kHonkn EIE==0, A n V¥ oTpeaakTu-
poBaTb 3HA4YeHME MOCTOAHHOW BpeMeHU. Pe-
AaKTMpoBaHWE  NPOU3BOAUTCS  aHarormyHo
npoueaype onncaHHom B 5.6.2. HaxaTb KHOMNKyY
BBO[.

YCTAHOERR YCPEOHEHKA

110-

(= +' | & | w |EEO ]

. MocmosiHHasi epemeHuU dhunbmpa aHasl0208020 8bIXOOHO20 cuz2Hana
1 npeobpasoeamersisi Moxem 6bimb 3adaHa e duana3oHe 0 do 120 ceKyHO.
lMpu ycmaHoeke 3HaYyeHUs1 3aMO20 napamempa, pagHoO20 HyJll0, ycpedHe-

Hue 3Ha4YyeHUusl 8bIXOOHO20 MOKa He nNpou3eooumcs.

5.6.5 YcraHoBKa npegena curHanusauuum no pNa

/N

u38009sIMCsl U3MEPEHUs.

YcmaHoeka nopoz2a cpabambleaHusi cu2Hasu3ayuu npedycMompeHa
mosbKo e eduHuyax pNa, HezaeucumMo om moz2o, @ Kakux eGuHuyax npo-

[na nepexoga K MEHIO YCTAaHOBKU NapamMeTpoB
cnepyet HaxaTtb kHonky YCTAH.

TR 20.0°C
11.34eH

5.39|:IH~1

|_CHo | TPAA. | KOHTP.

B MeHI0 ycTaHOBOK napamMeTpoB KHOMKamMu A ”
V¥V HyxHo Bblibpateh «YCTAHOBKA MNMPEOEJA
pNa». [1pn aTom Ha Tabro BLIBOAUTCSA 3HauYe-
Hue npegena cpabaTbiBaHUS CUrHanM3aumm
yCTaHoBrfieHHoe paHee. HaxaTb kHonky PE-
AOAK.

YCTAHOBKA MPEAEMA pHa

E.UUpHu

Eblx0d] a | w [PEMAE.

Ncnonb3ya kHonkn IE==0 A n V cneayert yc-
TaHOBUTb 3HayeHne pNa, Huxe KoToporo Oy-
OeT cpabaTbiBaTb curHanusauus. Pegaktupo-
BaHWe MpOU3BOAUTCS aHanorM4yHo npouenype
onucaHHon B 5.6.2. HaxaTtb kHonky BBO[.

YCTAHOERA NPEAEA pHa

' E.[][]F'HD-

Ee [ & | w [bboq|
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5.7 Pexxum «KKOHTPOJIb MAPAMETPOB»
Pexum «KOHTPOIJIb MAPAMETPOB» npegHasHa4vyeH ansa npocMmoTpa na-
paMeTpoB, COXpaHEHHbIX B NamsaTy npeobpasoBaTens:

- 3Ha4YeHuu KoopaunHat N3onoTeHUnanbHOM TOYKN 0beunx ANEKTPOAHbIX
CNCTEM,

- 3Ha4YeHUs KPYTU3Hbl JNEKTPOAHOM XapakTepuctukm Na-cenekTMBHOW
3NeKTPOAHOW CUCTEMBI,

- MUCMonb30BaBLUMXCS NPU FpaayMpoBKe pacTBOPOB M UX TeMnepaTypy.

TA 200°C
[na KOHTPONA COXpaHEHHbIX B NamaTn npeob- 11.34pH
pasoBaTensa napameTpoB cregyeTr HaxaTb 5 39|JHEI.
kHornky KOHTP. .

|_CHo | FPACL [ KOHTP. | 4CTAH. |

Ncnonb3ys kHormkn A n ¥ MOXHO MPOCMOT-
peTb COXpaHeHHblE B NMNaMATU npeo6pasoBaTe- EOHTPOMNE
NSl 3HA4YEeHWs NapamMeTPOB JNEKTPOOHbIX CUC- Pii = 3.00
Tem pH 1 pNa, npuMeHsieMbIX Npy nocneaHen L oo
rpagyvpoBKE pacTBOPOB U WX TemmnepaTypy.
Bbixoq B pexum W3MepeHuss Mnpov3BOAUTCS SHROHYHTE | & | w |

HaxaTnem kHonkn SAKOHUYUTD.

5.8 CurHanunsauus

B aHanusatope npegycmoTpeHa curHanmsaums:

- O CHWXeHun 3HayeHus pNa aHanm3anpyemoro pacteopa HuXe 3aJaHHOro
ypoBH4. [pn ee cpabaTbiBaHUM Muraet nHgukatop K2 Ha nvueBon naHenu
npeobpasoBaTtens MU pasfgaeTcs npepbiBUCTbIN 3BYK. [lopor cpabaTtbiBaHUS
curHanusaumm yctaHaesnmBaeTcsa cornacHo 5.6.5.

- 0 BbIXO[€e 3Ha4yeHuns1 pH pacTBopa B U3MEPUTENIbLHOWN S4elrke 3a npeaensl
ananasoHa (9,5...14). MNpu ee cpabaTbiBaHn muraet nHankatop K1 Ha nuue-
BOW naHenun npeobpasoBaTtens. B aTom cnyyae cnegyeTt npoBeEPUTbL CUCTEMY
noglienaymsaHma npoodbl n namepexHna pH (6-8 Tabnuua 1).
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6 TEXHUWYECKOE OBCINYXUBAHUE

6.1 O6GcnyxuBaHue aHanusaTtopa

TexHn4eckoe obCnyXMBaHne aHanMsaTopa 3aknyaeTcs B CreayoLwem:

- MPOM3BOOUTL eXeOHEBHbIN OCMOTP rmapobrioka, obpawas ocoboe BHUMa-
HWe Ha HopMarbHY0 paboTy uHxekTopa (4.3.6).

- He pexe OAOHOro pasa B ABe Hedenu nNpousBOAUTb rpagyupoBKY aHanu-
3artopa;

- Mo Mepe HeobxoAMMOCTN BOCMOMHATL 3MEKTPOANT B KOMOUHUPOBAHHOM
pH-anekTpoge 4 (pUCyHOK 5) pacTBOPOM XJSTOPUCTOrO Kanus,

- MNPWU CHWXEHUN 3HayYeHus pH nNpobbl B N3MEPUTENBLHON SYENKe HMKe LO-
NYCTUMOIO 3HAYEHUS, 3aMEHATbL PacTBOP aMMMaka B eMKOCTU 22 (PUCYHOK 4)
corrnacHo 4.3.5.

- NPV BPEMEHHbIX OTKITIOYEHNAX rMapoboka He AonycKaTb BbICbIXaHUSA No-
FPY>KHbIX YacTen 31IeKTPOA0B;

- Npu nepepbiBax B nogaye npobbl OT 8 YyacoB OO0 Hedenu cnegyet wus-
BNeYb M3 A4YenKn KOMOMHMPOBAHHLIN PH-3nekTpoa U HageTb Ha HEero 3aluuT-
HbIn Konnadok. 3anonHuTb a4venky pactBopoM NaCl KoHueHTpaumen
1072...10™ monb/gm>;

- npu 6onee AONUTENbHbLIX MepepbiBax crneayet W3BMeYb M3 AYENKK
Na-ceneKkTUBHbIN M3MEPUTESNbHbIA 3NEKTPO4 W HadeTb Ha HEro 3awMTHbIN
Konnadok, 3anonHeHHbin pactBopoM NaCl  KoHueHTpaumen 102...
10 Monb/am®, NPoMbITb siueliky 06ecconeHHoi BOAO, pacTBOp aMMuaka 13
€MKOCTU 22 CnnTb.

6.2 OGcnyxuBaHue 3NeKTpoaoB

TexHnyeckoe O6CJ'Iy>KI/IBaHVIe ANeKTpoaoB Npon3BognTCA B COOTBETCTBUN C
YKa3aHnaMn nx SKCI'IJ'IyaTaLI,I/IOHHOIZ AJOKyMEeHTauUnn.

6.3 OuucTtka rugpobGnoka

B npouecce akcnnyaTauumM Ha BHYTPEHHEN NOBEPXHOCTU MMOpaBnn4eckoro
TpakTa rmapobnoka MoryT oTrnaraTbCsl pa3nnyHble HepacTBOPUMbIe OCaaKu, B
NnepBylo oyepedb CoeavHeHus xenesa. na yaaneHus noaoOHbIX OTNOXEHUN
pPEKOMEHAyeTCsl Ucrornb3oBaTb MPOMbIBKY ruapobnoka 0,5-1% pacTBopom
HCI.

lNponyckaHue pacmeopa HCI 4yepe3 siyeliky ¢ ycmaHO8JIeHHbIM 8 Hel
A Na-cenekmueHbIM u3mepumesibHbIM 3J71eKMPOOOM Hedornycmumo, mMm.K.
amo npueedem K 8bix0Qy €20 U3 CMpOsi.

[MpomMbIBKa OOMKHA BbIMOMHATLCA B CriefyroLLen nocneaoBaTenbHOCTHN:

- NepeKkpbITb NPOTOK NPObbLI Yepes A4elKy, 3aKpblB BEHTUMb 15 (PUCYHOK 4);

- OTBUHTUTb AepxaTtenb 3 (PUCYHOK 5) un nssnevo Na-cenekTuBHbIA 3reK-
TpoZ4 BMecCTe C BTYIKOWN 8 U PE3NHOBbLIM KOJSIbLIOM 2;
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- 9NeKTpoa Ha nepuod MNPOMbLIBKA AYENKUM peKoOMeHAOyeTCs MOMEeCTUTb B
ctakaH4unk ¢ 0,01 M pactBopom TeTpabopaTta HaTpus (6ydepHbIn pacTBop C
pH25=9,18);

- Hanutb 1000 mn pacteopa HCI B emkocTb 1 (pUCYHOK 4) U yCTAHOBUTL ee
Ha KPOHLUTEWNH 2;

- oTCOeauHUTL TPYObKy 17 oT wtyuepa 18 n Tpybky 6 OT eMKOCTM C aMmMua-
koM 22. 3adukcmnpoBaTb TPYOKY 6 B BEPTUKANIbHOM NOSOXEHUH;

- NpUcoeanHnTb TPYOKY KpblwkM 3 K WwTyuepy 18 6ayka yposHs 19;

- NpY nomMmoLn 3axmnma 4 oTperynuposaTb rnogadvy pacrtesopa Tak, YToObl B
Bayke ypoBHs 19 ypoBeHb pacTBopa Oblfl NOCTOAHHBLIM U Ha 5...10 MM HKXe
OPEHaXXHOro OTBEpPCTUS;

- Nnocne TOro, Kak pacTtBop KUCMoTbl OyaeT uapacxogoBaH, OTCOeOUMHUTb
TPYOKy KpbIWKM 3 1 ybépaTb eMKOCTb 1;

- nogcoeanHuTb Tpyoky 17 k wrtyuepy 18 n nogcoeamHnTb TPYGKY 6 K eM-
KOCTU C aMMUaAKOM 22;

- yCTaHOBUTb Na-CeneKkTUBHbLIN 3IEKTPOL B AYENKY;

- OTKpPbITb BEHTUMb 15 1 oTperynuposBaTb nogady npobbi.

6.4 Ouuncrtka counbTpa

B npouecce akcnnyaTaunn MmoxeT 3acoputbes punbtp 20 6ayka ypoBHSA U
Tpybka 17 (pucyHokK 4). B aToM crniydae nponcxoaut HapyLweHne paBHOMEPHO-
ro npoTtoka Npodbl Yepe3 BavyoK YPOBHSA N SAYENKY UM OTCYTCTBME MPOTOKA.
[MpomMbiBKa JOMKHa BbIMONMHATLCA B CriefyroLen nocrneaoBaTenbHOCTH:

- OTCOeaANHUTL TPYOKY 17 oT BeHTMNA 15, TpybKy 9 oT 6auka ypoBHsa 19;

- YCTaHOBUTb Ha KPOHLUTENH 2 eMKOCTb 1 ¢ obecconeHHOn BO4OW;

- BCTaBUTb TPYOKY KpbILKM 3 B ApEeHaxHbIN WwTyuep 6ayka ypoBHsS 19;

- MIpY nomoLmM 3axuma 4 otTperynupoBaTtb nogady obeccorieHHon BoAbl B
B©a4yoK ypoBHS;

- nocrne NpPoMbIBKM ounbTpa BOCCTAHOBUTb MAPABIMYECKUN TPaKT rmgpo-
Bnoka.

[Mpn HeobxoomMMOCTU crnenyeT BbIKPYTUTb M3 Bayka ypOBHA BXOOHOW LUTY-
uep 18, BblHYyTb pe3nHOBOE KOMbLO U ceTKy dounbTpa. [NpoyYnctute n npo-
MbITb CETKY. YCTaHOBUTb BCE HA MECTO.

6.5 3ameHa Tpy6OK

B npouecce akcnnyaTtaumm MOXeT NPOU30ONTU M3HOC UM NOBPEXAEHNE MO-
nuMepHbIX Tpybok rmapobrnoka. B atom cnyyae onsa 3ameHbl crnegyeTt uc-
nonb3oBaTtb TpPybOKKW, BXOAdAWME B KOMMMEKT noctaBku (Tabnumua 3
PBA.421221.01090), oTpesaB OT HUX KyCOK HEODXOANMOW ANVHbI.
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7 XAPAKTEPHbIE HEUCIMPABHOCTU N METOAbI UX YCTPAHEHUA

[Mpn BKNtOYEeHUM NpeobpasoBaTtensb NPOBOAMT camoTecTupoBaHue. Ecnn B
npoLuecce caMOTECTUPOBaHUA OOHapyXeHa HeMcnpaBHOCTb, Ha 3KpaH Bblda-
eTCs COOTBETCTBYIOLLIEE TEKCTOBOE COObLLEHME.

HeuncnpaBHOCTN, BO3MOXHbIE MpU JKCMslyaTaumn aHanuMsaTopa n MeTonbl
NX yCTpaHeHus, npueeeHbl B Tabnvue 1.

Tabnuua 1
BHelwHee nposiBne-
BeposTHas MeTop,
HWe HencnpaBHO- HewncnpaBHoCTb
N npuynHa yCTpaHeHns
CTEN 1 UX NPU3HAKK
1 2 3 4

HewncnpaBHOCTU 1 OLL

NBKN NpU N3MEPEHMUSAX

1 Tpu BKIOYEHUN
npeobpasoBaTtens B
cCeTb HeT uWHAuKa-
LN NOKa3aHUN.

Ha npeobpa3soBartensb
He rnoaaeTcst Hanpsi-
XEHue nNuTaHus.

O6pbiB B ceTe-
BOM MpPOBOAE.

MpoBepnTb U OTPEMOH-
TMpoBaTb CETEBOW MNpPO-
BOA.

HeuncnpaBHOCTb

HeucnpaBHoCTb npe- Ob6patntbCs B PEMOHT-
npeobpasoBare-

obpasoBarens. s HYIO OpraHmn3aumio.
Mpu  oTKNOYeEH-

HenpaBunbHble gen-
CTBUS MpU OTKIIHOYe-
HUX TepModaTymKa.

HUM TepmoaaTyu-
Ka He YCTaHOB-
fieHa nepemblyka
9-10 Ha konopke

YcTaHoBUTL NepeMblyKy
(pncyHok A.3, npunoxe-
Hune A).

BY-216.8MW.
Sﬂ6epKI:':50g?)B e | yerpanmTe 06pbie.
Sgrep';z:?gﬁ;' Hg MNorpyantb anekTpoabl B
- pacTeop.
2 CooblueHme: HanpsxeHne Ha BXxo- | pacTBop.

«MEPEIFPY3KA MO
BXOOY Na», 3By-

ge kanarna Na BbIxo-
ANT 3a JonycTumble
npegensl (MuHyC

HapyweHo wucTe-

MNpoynctnTe anekTponu-
TUYECKUA KOHTAKT KIHO-
Yya, NPOMbITb €ro B ro-

KOBOW curHar. 3000...2000) MB. HeHNe  aneKTPO- | houen Boge u sanuTb
nita n3 Kombwu-
HUPOBAHHOTO pactBopom KCI (KOH-
aneKTPOa LeHTpaunsa - B COOTBET-
poAa. CTBUM C NacnoptoM Ha
aneKkTpon).
HenpaBunbHas

3 CoobuieHne:
«pH>14», Muraet
nuankatop K1 Ha
nuuesoun naHenu
npeobpasoBaTens.

pH pactBopa 6Gonee
14.

rpagyvpoBka pH-
KaHana.

[MpoBecTn rpagyvpoBKy
pH-kaHana.

HeuncnpaBHOCTb
KOMBUHUPOBaH-

HOro ayieKkTpoaa.

3amMeHnTb  KoOMOBUHMpO-
BaHHbIN 3MeKTpoL.
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[lpodomkeHue mabnuuybi 1

1

2

3

4

4 CoobueHne:
«MEPEIPY3KA
PE3YJIbTATA Navy,
3BYKOBOW CUrHan.

Mony4yeHHoe B
pesynbtarte

pac4yeToB  3Ha-
YeHne KOHLEH-
Tpauun Na Bbl-
XoauT 3a npe-
Aensl  avanaso-
Ha N3MepeHus.

O6pbiB B LENN 3M€EK-
TPOAOB.

YcTpaHuTb 06pbIB.

OneKkTpoa BbIHYT U3
AYENKN UNN B si4enke
OTCYTCTBYET pac-
TBOP.

MpoBepuTtb KOHTaKT
3MEeKTPOAOB C aHanmsmn-
pyeMbIM PacTBOPOM.

HapyweHo ucTteve-
HWe anekTponuta u3
KOMBUHMPOBAHHOIO
anekTpoaa.

Mpounctntb  anekTpo-
NUTNYECKNI KOHTaKT
Krftoya, NpoMbITb €ro B
ropsiien Boge U 3anuTb
pactBopom KCI| (koH-
LeHTpaumsi - B COOTBET-
CTBMM C MAcnopToM Ha
SNeKTpoa).

pagyvpoBka npose-
AEeHa HeBEPHO.

[MpoBecTn  NOBTOPHYIO
rpagyvpoBKy.

5 CoobLeHue:
«OLLUMBKA N3ME-
PEHUA TEMMNE-
PATYPbI», 3Byko-
BOM curHan. B none
TemnepaTypbl Ha
Tabno otcyTcTBYET
3HayeHue.

AnekTpuyeckoe
COMpPOTUBNEHNE
TepMoaaTymka
BbIXOAWUT 3a [o-
nycTuMmble npe-
Aenbl.

O6pbiB B uUenn Tep-
MoAaTyuka.

YcTpaHntb o0pbIB.

HeucnpaBHocTb Tep-
MoaTuymKa.

3amMeHuTb  Tepmopart-
4nk. BpemeHHO MoxeT
ObiTb UCMONb30BaH pe-
XUM pYYHOWN TEPMOKOM-
neHcauum 5.6.1.

6 Mwvraet wuHOuKa-
Top K1 Ha nuuesomn
naHenn npeobpaso-
BaTend.

pH pacTBopa
MEeHbLUEe aomnyc-
TMMOro npege-
na.

C6on B pabote 6no-
Ka NOAroTOBKM NpO-
Obl.

MpoBepuTb Nno 4.3.6.

McToweHne pactBo-
pa ammuaka.

3amMeHnTb pacTBop am-
MHUaka B eMKocTu 22
(pncyHoK 4).

HenpaBunbHas rpa-
ayvposka pH-kaHana.

[MpoBecTn rpagyvpoBKy
pH-kaHana.

HeuncnpaBHOCTb KOM-
OMHMpPOBAHHOIO
anekTpoaa.

3aMeHuTb  KOMBUHMpPO-
BaHHbIN 31EKTPOL.

7 OrtcyTctBME nNYy-
3bIPbKOB aMMUaYHO-
ro napa B TpyOke
16, npu aTOM BOAa B
TpybKe TederT.

PaspsikeHus,
co34aBaemMoro
NHXEKTOPOM,
HeaoCTaTOYHO
ANs  NOAKaYKm
aMMmnaka m3 em-
KocTn 22 (pwucy-
HOK 4).

N3nuwHee  konwnde-
CTBO pacTBopa B eM-
KOCTK 22 (PUCYHOK 4).

3anonHUTb eMKoCTb 22
Takum KONMYEeCTBOM
pacTeopa aMmmuaka,
4YTOOblI YPOBEHb PaCTBO-
pa B €MKOCTU Obif Bbl-
lUe  HWKHero cpesa
Tpybkn 23 Ha 20...30
MM.
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lNpodomkeHue mabnuuybi 1

1 2

8 OrtcytcTBME BblIOE-
neHus ny3bIpbKOB
Bo3gyxa w3 Tpybkn | HerepmeTtuny-
23 (pvcyHOK 4) B |HOCTb CUCTEMBI
pacTBOp  aMMmuaka, | nogadm amMmmua-
npu aToM B TpybKe | Ka.

16 TeyeT BOda C ny-
3blpbKaMMu.

HennoTHoe 3akpbiTue
KPbILWKN eMKoCTn 22
(pucyHOK 4).

[MpoBepuTb OTCYTCTBUE
nepekoca YNNOTHU-
TENMbHOW MPOKMagkM Ha
KPbILLKE €MKOCTW.

HapyweHus B
KOMMYTaLNOH-
HbIX Lensix
3NeKTPOoAoB UK
TepMoaaryuka.

OTtcyTcTBME  KOHTaKTa
B MeCTe NOAKMYEeHNSs
9MEeKTpoaoB unu Tep-
MoJaT4mka.

MpoBepuTb U BOCCTaHO-
BUTb KOHTAKT.

O6pbiB B kKabene
3NEKTPoOOOoB W Tep-
MogaTymKa.

YcTpauutb 06pbIB MK
3aMEHUTb 3MEKTPOA WNnn
TepMoaaTymK.

OTtcyTcTBME KOH-
9 lMokasaHua aHanu- | TaKTa  3NeKkTpo-

OneKkTpoa4 BbIHYT U3
AYEUKN UNN B SYenke
OTCyTCTBYET pac-
TBOP.

MpoBepUTb KOHTaAKT C
aHanusupyembliM  pac-
TBOPOM.

3atopa HeycTownyu- | AOB  C  pacTeo-

Bbl. pom.
HeuncnpaBHOCTb
OLHOro U3 anek-
TPOLOB.

OnekTpoq Bblwen wu3
CTpOsi Unu BblpaboTtan
CBOW pecypc.

3aMeHuTb Heuncnpas-
HbIN 3NIEKTPOS.

Het HapexHoro

3a3eMneHus
6nokoB aHanu-
3aTopa.

3a3emneHne He Bbl-
NnonHeHo, obpbIB 3a-
3eMnSLWero  npoBo-
Ja Wnnu ero nJioxowm
KOHTaKT C 3aXVMOM
3a3eMreHus.

MpoBepuTb LENOCTHOCTb
NPOBOAOB  3a3eMIEHUS.
3aunctutb Mx B MecTtax
NPUCOEOMHEHNST K 3aXu-
My 3a3eMIIeHUS.

10 HepaBHOMepHOEe
ncTevyeHve BOAbl Ye-
pe3 rmapasnuyeckun | Cébon B pabote
Tpakt  rmgpobnoka | rmgpobnoka.
WNNU OTCYTCTBME WC-
TeYeHus.

3acopeHne MHXEKTO-
pa, W3MepuUTENbLHON
AYENKN, NoaBOAALLMNX
TpyboK wmnn wrtyye-
pOB.

[MpouncTntb nHxekTop 8
(pucyHok 4), wn3amepu-
TenbHylo a4enky 10 nnm
wryuepa,  NPOYUCTUTb
UnNu 3ameHuTb Tpybku 7
unn 16. MNpu Heobxoawn-
MOCTM MpPOM3BECTU MNPO-
MbIBKY rmapobnoka pac-
TBopom HCI no 6.3.

BosagywHble ny3bipn
B Tpybke 7 (puCyHOK
4).

Ypanutb nysblpy  Ha-
AaBnuBaHMeM nanbua-
MU Ha TpyOKy 7.

3acopeHue dunbTpa
20 6ayka ypoBHs (pu-
CYHOK 4).

Mpounctnte unbTP co-
rnacHo 6.4.

MoBpexaeHne Tpyo6-
Kn 6 (PUCYHOK 4).

3ameHunTb TPy6Ky.
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OkoHyaHue mabnuuysbi 1

1

2

3

HeuncnpaBHOCTU 1 OLLUMGKW, BbISIBNIIEMbIE NPU rpagyupoBKe

11 TlNpeobpasoBartenb
HenpaBuibHO onpeae-
naeT rpagyvupoBOYHbIN
pacTteop pH.

Mpn wncnone3oBa-
HAM B KayecTBe
rpagympoBOYHOIo
pactBopa pH oga-
HOro n3 paboumx

3TarnioHoB no
FOCT 8.134-
2004, npeobpa-

3oBaTenb €ro He-
NpaBUIbHO Orpe-
Jaenser.

Owwmbka npu npwuro-
TOBNEHUN rpagyu-
POBOYHOIO pPacTBO-

pa.

McnpaButb owmnbky un
NOBTOPUTL  rpagyu-
POBKY.

OnekTpoa Bblpabo-
Tan CcBOWM pecypc
UNN HeUCnNpaBeH.

3ameHUTb  3neKkTpoA
M NOBTOPWUTb rpagyw-
POBKY.

12 CoobuweHwe:
«3HAYEHMUE
pNa1=pNa2»
(«.cNa1=cNa2»).

Uepes 4-6 cekyH
npeobpasoBaTenb
npeanaraet NnoBTO-

pUTb FpPagyuMpoBKYy Mo
NnepBOMYy pacTBOpY.

Mpwn rpagyvnpoBke
n3MepeHHoe 3Ha-
yeHne SC anek-
TPOOHOM  cuUcTe-
Mbl B MEPBOM
pacTBope paBHO
3Ha4YeHNo BO
BTOPOM  pacTBO-

pe.

Ownbka npu npuro-
TOBMEHUN  pacTBO-
pOB WMNN MCNONb30-
BaHVWe npwu rpagyu-
poOBKE OLHOro M TO-
ro e pacTteopa.

Mcnonb3oBaHue
ans rpagyvpoBKu
pactBopoB C pNa
pasnuyarLmMMmcs
MeHee 4yem Ha 0,3.

WcnpaButb owmnbky un
NOBTOPUTbL  rpagyu-
POBKY.

MoBpexaeHa pabo-
yaa membpaHa wus-

3aMeHUTbL  anekTpoa
N NOBTOPUTb rpagywu-

MEpPUTENbHOro
POBKY.
anekTpoaa.

13 CoobuieHune:
«3HAYEHUE BBon  3HaueHusa
pNal1=pNa2» pNa (cNa) BTopo-
(«.cNa1=cNa2y). ro rpagyvmpoBoY-
Uepes 4-6 cekyHf | HOro pacTBopa, | BBog HEeBEpPHOro VcnpasiTb oLLMGKy.
npeobpasoBaTerb OTNiMYaloLLEeroca | 3Ha4yeHus.
npeanaraet nosTo- | oT pNa nepgoro,
pUTb BBOA 3HA4YEHMS | MEHEe YeM Ha
pH BTOpOro rpagyvpo- | eauHuuy.
BOYHOro pacTtsopa.

KpytnsHa anek- | Ownbka npu npuro- VCHDABUTL OLNGKY 1
14 CoobLieHne: TPOOAHOW  Xapak- | TOBMEHUN rpagyu- P y
«BHUMAHUE! TEPUCTUKN 3JIE€K- | POBOYHbLIX pPacTBO- roBTopUTE  Tpaayn-
KPYTU3HA  9MNEK- | TpogHoit  cucTe- | pos. POBKY.
TPOOHOM CWUCTE- | mbl pNa BbIxoguT
Mbl BHE OOMYCKA». | 3a npegenbl 65
Uepes 4-6 cekyHa | ... 110% ot Teo- 3 60- | 3
npeobpasosaTens DETUNECKOrO NeKTpoA  BbIPabo- | 3amMeHnTb  3NeKTpoA
npeanaraet MOBTO- | 3Ha4YeHusa (S me- Tai  CBOW ~ pecypc | W NOBTOPWUTE Tpanyw-

pUTb FpPagyuMpoBKYy MO
NnepBOMY pacTBOpY.

Hee 38,5 nnu 60-
nee 65,1 mB/pNa
npn 25 °C).

Unn HeuncripaBeH.

POBKY.
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NMPUNOXEHUE A
(o6s13amernbHoe)
CxeMbl 3aneKTpuyeckux coeamHeHnn aHanusartopon pNa-205.2MU

MpeobpasoBatens
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PucyHok A.1 — Cxema anekTpuyeckmx cCoeiMHEHU aHann3aTopoB
pNa-205.2MW n pNa-205.2M-36B
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Bnok npeo6pazoBaHus
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PucyHok A.2 — Cxema aneKkTpMyecknx coeguHeHUn aHanm3aTopos
pNa-205.2MW-BY n pNa-205.2MN-BY-36B ¢ ncnonb3osaHnem tepmogatymka
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Bnok npeo6pazoBaHus
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PucyHok A.3 — Cxema 3aneKkTpudecknx coeanHeHnn aHann3aTopoBs
pNa-205.2MW-BY n pNa-205.2M-BY-36B 6e3 ncnonb3oBaHusa TepmoagaTymnka
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NMPUNOXEHUE b
(o6si3ameribHoe)

PacTtBoOpbl, peKomeHAyeMble ons npoBeAeHUs rpagympoBKU

MapameTpbl pacTBOPOB PeKOMeHAyeMblX ANs NPOBEAEeHUs rpadyupOBKM
aHanusaTopa npveeneHbl B Tabnuue b.1.

Tabnunuya B.1
Pacteopbl lNokasaHus aHanu-
3atopa npu namepe-
Moppamanason rpiﬁ?&”ﬁgaoq' rpiﬁ?&”ﬁgzoq' MPOBEPOYHBIN | HUSIX B MPOBEPOYHOM
pacTBope
7,36 - 5,36 pX 6,36 pX 5,36 pX 5,66 pX 5,51...5,81 pX
(1-100 mkr/gm®) | (10 mkr/am®) | (100 mkr/am®) | (50 mkr/am®) | (39...61 mkr/gm®)
7,36 - 4,36 pX 6,36 pX 4,36 pX 5,66 pX 5,51...5,81 pX
(1-1000 mkr/gm®) | (10 mkr/am®) | (1,0 mr/am®) | (50 mkr/am®) | (39...61 mkr/gm®)
5,36 - 3,36 pX 5,36 pX 3,36 pX 4,36 pX 4,21...5,51 pX
(0,1-10,0 mr/am®) | (100 mkr/am®) | (10 mr/am®) (1,0 mr/om®) (0,88...1,22 mr/gm®)

3HayeHusi pH pabo4yux amanoHoe (FOCT 8.134-2004)

Tabnnua 6.2

oC ?Mgii(';gg;;; '__:_a(T)%M2M5'\:AOO'j_IOI;/Kr 0,01 monb/kr Ha- | Kanbuwn rugpokcng, (Hachbl-
y ’ Tpun TeTpabopar | weHHbIn pacteop npu 20 °C)

Kanun gurngpodocdart

10 6,912 9,329 12,965

15 6,891 9,275 12,780

20 6,873 9,225 12,602

25 6,857 9,179 12,431

30 6,843 9,138 12,267

35 6,828 9,086 12,049

40 6,823 9,066 11,959

50 6,814 9,009 11,678

60 6,817 8,965 11,423

70 6,83 8,93 11,19

80 6,85 8,91 10,98

90 6,90 8,90 10,80

95 6,92 8,89 10,71

3Ha4veHne pH nNpyn NpoMeXyTOYHbIX 3HAaYEeHUAX TemMnepaTypbl onNpeaensTcs JIMHENHON

NHTEepnonsunen.
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NMPUNOXEHUE B
(cripasoyHoe)
MeToauka NnpuroToBrneHnsa pacTBopoB

B.1 AnnapaTtypa, maTepuarnbl U peakTuBbI:

Becbl nabopaTtopHble no NOCT 24104, 2-ro knacca TOYHOCTU C Hambonb-
wum npegenom e3selumnsanHus 200 r.

Kon6bl MepHble cTeknsiHHble 1000 1 2000 cm® (Tun 2-1000-2 1 2-2000-2 no
FOCT 1770).

Konbbl  MepHble nonunponuneHoBble 1000 cm® (class B no
DIN EN ISO 1024).

MuneTtkn BMecTuMocTbio 10 cm® (Tun 3-1-2-10 FTOCT 29227), 10, 20 n 200
cm® (Tun 2-2-10, 2-2-20 1 2-2-200 no FOCT 29169).

Pabounin a3TanoH akTMBHOCTM WOHOB HATpMsA B BOAHbLIX pacTBOpax
POAN-Na no TOCT P 8.641-2008 wnn dwukcaHan 0,1 H NaCl
(OCH MPTY 6-09-292) nnu Hatpun xnopuctbin NaCl (X4 TOCT 4233).

Booa obecconeHHaa no OCT 34-70-953.2 ¢ yaenbHOW 3EeKTPUYECKON
npoBoanMocTbio npu 25 °C He 6onee 0,1 MkCm/cMm.

B.2 [Ina npurotoBneHns pacTBOpPOB criedyeT MCnonb3oBaTb BOAY C OAMHa-
KOBbIM OCTaTOYHbIM COAEPXXaHNEM MOHOB HaTpus. [1ns aToro pekomeHayeTcs
oTobpaTtb napTuo 06eCcconeHHOn BOAbl B KAHUCTPY U3 MULLEBOro NonmMaTune-
Ha B konundecTse 15 AM® 1 Mcnonb3oBaTh ee AN NPUrOTOBIIEHNS PACTBOPOB.

KaHucmpa dosmkHa 6bimb npedeapumesibHO muwiamesibHo omMbima obec-
coJsieHHoU eodoll.

[Mpn ncnonb3oBaHUM NPU rPagympoBKeE PAacTBOPOB C KOHLUEHTpaUMen MeHee
100 mkr/omM® pekomeHayeTcs 3ape3epBupoBaTb He MeHee 2 AM° BOAbl AnS
NpoBedeHUsT ee aHanu3a Ha OCTaTO4YHOe CcoAepXaHue MWOHOB HaTpus
(5.5.2.8).

B.3 lNpurotoeBneHne ncxogHoro pacteopa C KoHUeHTpaumeun 2,3 r/om® Na*
(pNa=1,11)

B.3.1 Npun ncnonb3oBaHnn paboyero atanoHa akTMBHOCTM MOHOB HATpus B
BoAHbIX pacTBopax POAM-Na npMmeHsieTcs rotoBbln pacTBop.

B.3.2 Npn ncnonb3osaHun pukcaHana 0,1 H NaCl npurotoBneHune pacrtso-
pa OCYLLEeCTBSAETCS B crieaytowen nocrnenoBaTenibHOCTHU:

- KOSNIMYECTBEHHO MEPEHECTU COoAepXMmMoe ukcaHana B MEpPHYL Konody
BMeCTMMOCTbIo 1000 cm?;

- HanuTb B konby (500-700) cm> oBecconeHHON Boapl (onyckaeTcs npuMe-
HEeHue OUCTUNNMPOBAHHOM BOAbI);

- 0OBUTLCA MONTHOrO PacTBOPEHMS CONMU NepemMellMBaHNEM COAEPXUMOro
KonoObl;

- BNUTb B KOnby obecconeHHyo Boay, He gonueas o metkn 1..3 cm (go-
nyckaeTca NpuMeHeHne QUCTUNNNPOBaAHHOW BOAbI);

- TepMocTaTMpoBaTh konby npu Temnepatype (20+1) °C He meHee 0,5 u.
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- pgoBectn obbem pactBopa obeccorieHHOWn BOAOW [O METKW, 3aKpblTb
NpobKon 1 TwaTenbHO NepemeLlaTh;

- MepennTb PacTBOpP B CTEKMAHHYIO UITX MONUITUNEHOBYIO (nonunponuse-
HOBYI0) EMKOCTb C MTOTHO 3aKpbIBAKOLLENCH KPbILLIKOW.

Cpok xpaHeHua pacteBopa — He bornee 6 mec.

B.3.3 lNpu ncnonesosaHuu conn NaCl npurotoBneHne pacteopa OCyLlecCT-
BNSETCA B CneaytoLwen nocrnegosaTtesibHOCTH:

- B3Tb HaBecky 5,85 r xnopunga Hatpus, npeaBapuUTenbHO BbICYLLEHHOIO B
TeueHne (1-2) 4 npu Temnepatype 110 °C. MoMecTUTb HaBeCKy B MEpPHYIO
kondy smectnmocTbio 1000 cm>;

- HanuTb B KonBy (500-700) cm® obecconeHHoit Boapl (AonyckaeTcst npuMe-
HEeHWe OUCTUNNNPOBAaHHOM BOAbI);

- [OOUTBbCA MOMHOro PacTBOPEHUSA COMWU NepemMelLMBaHueEM COOEepPXMMOro
KOnObl;

- BNUTb B KONBy obeccorneHHyo Boay, He gonuBasd oo meTtkn 1..3 cm (go-
MnycKaeTCcHa NpUMeHeHne OUCTUNITMPOBAaHHON BOAbI);

- TepmMocTaTMpoBaTh konby npu TemnepaType (20+1) °C He meHee 0,5 y;

- pgoBectn obbem pactBopa obeccorieHHOW BOAOW [O METKW, 3aKpbITb
Npobkon 1 TwaTenbHO NepemeLlaTs;

- NepenuTb PacTBOP B CTEKMSHHYIO UM NOSIMITUNEHOBYIO (Monunponune-
HOBYH) EMKOCTb C NIIOTHO 3aKpbIBaOLLENCS KPbILLKOW.

Cpok xpaHeHus pacTteBopa — He boree 6 mec.

B.4 [puroToBneHue pactBopa C KoHUeHTpauweir 10,0 wmr/am® Na*
(pPNa=3,36).

- oTobpaTb nuneTkon 8,7 CM®> WCXOQHOTO pacTBOpa KOHLIEHTpaLmeil
2,3 r/om® Na* (B.3) 1 nepeHecT B MepHyto Konby BMecTuMocTbio 2000 cm?;

- BNUTb B KoNby obecconeHHyo Boay, He gonueas 4o meTkn 1..3 cm, 3a-
KpbITb NPOOKOM 1 TLWATENbHO NepemeLlaTb;

- TepmocTaTMpoBaTh Konby npu TemnepaType (20+1) °C He meHee 0,5 u;

- pgoBectn obbem pactBopa obeccorieHHOW BOAOW [O METKW, 3aKpblTb
NpobKon 1 TwaTenbHO NnepemeLlaTh;

- NepennTb PacTBOP B CTEKMASHHYIO UM NOMMITUMAEHOBYIO (Monunponune-
HOBYI0) EMKOCTb C MMTOTHO 3aKpbIBAKOLLENCH KPbILLIKOW.

Cpok xpaHeHus pactBopa — He bornee 3 mec.

B.5 T[puroToBneHne pacTBopa C KoHueHTpauueir 1,0 wmr/am® Na*
(pX=4,36)

- oTob6paTh nunetkoi 200 cm® pactBopa ¢ KoHueHTpauuen 10 mr/am® Na*
(B.4) 1 nepeHeCTU B MepHYI0 Konby BMeCTUMOCTbio 2000 cm®;

- BNUTb B KoNby obecconeHHyo Boay, He gonueas oo meTkn 1..3 cm, 3a-
KpbITb NPOOKON 1 TLATENbHO NepemeLlaTb;

- TepmocTaTMpoBaTh konby npu TemnepaType (20+1) °C He meHee 0,5 y;

- poBecTn obbemM pacTtBopa 0OOEeCCOfieHHOM BOAOWM OO0 METKU, 3aKpbiTb
NpobKon 1 TwaTenbHO NepemeLlaTh;
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- NepennTb PacTBOP B CTEKMAHHYH UMK MOMMATUNEHOBYIO (Nonunponune-
HOBYI0) EMKOCTb C MMOTHO 3aKPbIBaAOLLENCA KPbILLKOW.
Cpok xpaHeHusa pacTBopa — He Gonee 1 mec.

B.6 MpuroTtosnenune pactsopa 100 mkr/am® Na* (pX = 5,36)

MpuzomosneHue pacmeopos ¢ KoHueHmpauueli 100 mke/Om® Na* u meree

A mpebyem ebicokol akKypamHocmu. [pu npueomosneHuu OOJ/KHa UCMob30-
8ambCsi MOJILKO rosiusmursieHogas (ronurpornuneHosasi) rnocyda. McknwodyeHue
cocmaernsem nuriemka, Komopasi Moxem bbimb cmeknsHHoU. Bcsa npumeHsie-
Masi MepHasi rnocyda Oos/mkHa bbimb mujamesibHO ommbima obeccorieHHoU 80-
oou. He donyckaemcs npuUKOCHOBEHUE pyKamMu K YacmsiM rocyObl, KOMOpPbIe KOH-
makmupyom ¢ npueomasiuéaemMbiM pacmeopOM.

- oToBpaTh nuneTkoit 10 cm® pacTBopa c KoHueHTpauven 10 mr/am® Na'*
(B.4) 1 nepeHecTu B MepHyto konby BMecTumocTbio 1000 cm®;

- BNUTb B KONby obecconeHHyo Boay, He gonueas oo Metkn 1..3 cm, 3a-
KpbITb NPOOKOM N TWATENbHO NepemMeLlaTh;

- TepmocTaTMpoBaTh konby npu TemnepaType (20+1) °C He meHee 0,5 y;

- goBectu obbem pactBopa obecconeHHOW BOAOM OO0 METKW, 3aKpbiTb
NpoOKOM N TWaTeNbHO NepemMeLlaTh;

- NepennTb PacTBOP B CTEKMNSAHHYIO UIN MONUITUMEHOBYO (Monunponuse-
HOBYI0) EMKOCTb C MSIOTHO 3aKpbIBaOLLENCA KPbILLKOW;

- ANga nonyyeHuMss HeobxoaAMMOro Konndectea pacteopa (2 D,M3) onepaumo
NPUroToBNeHMss HEOOXOANMO BbINOSTHUTL ABaXAbl.

PacTBop XpaHEHMIO HE NOOMEXMNT.

B.7 MpuroTtoBneHue pacteopa 50 mkr/am® Na*(pX = 5,66).

- oToBpaTh NUneTkoit 5 cm® pacTBopa ¢ koHueHTpauueit 10 mr/am® Na* (B.4)
W NepeHecTV B MepPHYto konby BMecTuMocTbo 1000 cm®;

- BNUTb B Konby obecconeHHyto Boay, He gonueas Ao meTkn 1..3 cMm, 3a-
KpbITb NPOBKOM 1 TLaTeNbHO NepemeLlaTb;

- TepmocTaTMpoBaTh Konby npu TemnepaType (20+1) °C He meHee 0,5 y;

- poBectn obbem pacTtBopa 0OecCOneHHOM BOAOWM OO0 METKWU, 3aKpbiTb
NpoOKOM N TWaTeNbHO NepemMeLlaTh;

- NepenuTb PacTBOP B CTEKMAHHYH UM NOMUITUIEHOBYHO (Monunponune-
HOBYI0) EMKOCTb C MSTOTHO 3aKpbIBAKLLLENCHA KPbILLKOW;

- ANS NonyyYeHUst HeoBXoAMMOro KonuyecTea pacteopa (2 AM°) onepauuio
NpUroToBEHNss HEOH6XOANMO BbIMOMHUTL ABaXAbl.

PacTtBop XxpaHeHM o He NOASIEXNT.

B.8 MpuroTtosneHune pacteopa 10 mkr/am® Na*(pX = 6,36).

- oToBpaTh NuneTkoit 10 cm® pacTBopa ¢ KoHueHTpaumeit 1 mr/am® Na* (B.5)
N NepeHecTV B MepPHyto konby BMecTuMocTbto 1000 cm®;

- BNUTb B KONBy obeccorneHHyo Boay, He gonueas oo Metkn 1..3 cm, 3a-
KpbITb NPOOKOM N TWaTeNbHO NepemMeLlaTb;

- TepmocTaTMpoBaTh konby npu TemnepaType (20+1) °C He meHee 0,5 y;
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- poBectn obbemM pacTtBopa 0OOEeCCOSIEHHOM BOAOWM OO0 METKW, 3aKpblTb
NpobKOM 1 TWAaTeNbHO NepemMeLlaTh;

- NepenuTb PacTBOpP B CTEKMASHHYIO UM NOMMITUMAEHOBYHO (Monunponune-
HOBYI0) EMKOCTb C MTOTHO 3aKpbIBAKOLLENCH KPbILLKOW;

- AN NonyyYeHnst HeoBXoAMMOro KonmyecTea pacteopa (2 AM°) onepaumio
NPUroTOBNEHMS HEO6XOANMO BbINOMHUTL ABaXAbl.

PactBop xpaHeHuo He NOASIEXNT.

B.9 lNMpurotoBneHne pacTBOpOB APYrMX KOHUEHTpALMN BbINOMHAETCA aHa-
norn4yHo, pasbasrieHMeM pacCYMTaHHOro U OTMepeHHOro obbema cooTBeTCT-
BytoLero pactsopa obeccornieHHon Bogow. NMpun aToM JomkHbl cobrnogaTbes
npuvemMbl 1 pekomeHgaumm onucaHHbole B B.2 - B.8.
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