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4 BBE[OEH BIMEPBbIE

lNpasuna npumeHeHUss HacmosAweao cmaHdapma ycmaHoeneHbl 8 cmambse 26 @edepanbHO20 3aKoHa
om 29 uroHsa 2015 a. Ne 162-03 «0O cmandapmu3sauyuu e Pocculickoll ®@edepayuu». VMHgopmayusa ob us3-
MeHeHUaX K HacmosuweMy cmaHdapmy nybriukyemcs 8 exez00HOM (0 COCMOSAHUK Ha 1 AHeaps meKyuwieao
200a) uHghopMayUOHHOM ykazamene «HayuoHansHsle cmandapmeiy, a oguyuanbHbil mekcm uamMeHeHul
U ONPasoKk — 8 EXEeMEeCHAYHOM UHGOPMaUUOHHOM ykazamene «HayuoHanbHele cmaHdapmel». B cnyyae
rnepecMmompa (3aMeHbl) unu omMeHbl Hacmosueao cmaH@apma coomeemcmayouwee ygedomneHue bydem
onybnukosaHo 8 bnuxaluwieMm 8bInycKe eXeMecgyHo20 UHPOPMayUoHHO20 ykaszamesns «HayuoHanbHble
cmaHOapmbi». Coomeemcemayoujasa UHGopmayus, yeedoMeHUe U MeKcmbl pa3Mewalomcs makxe 8 UH-
hopmayUoHHOU cucmeme obuje20 noib3o8aHus — Ha oguluansHoM catime @edepanbHo20 azeHmemea no
MexHUYEeCcKOMYy peaynuposaHuro U Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaayuuy», 2025

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3naHua bes pa3pelieHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

Mpon3BOACTBO ANEKTPOHHON TEXHUKN B POCCMM BKNIOYAET U3rOTOBMNEHWE UHTEerpanbHbiX CXeM, pasnnd-
HbIX MOMYNPOBOOHUKOBLIX NMPUOOPOB, NPOOYKUMKO ONTO3NEKTPOHUKWM U Op. Bce 3tu npousBoacTea TpebytoT
CMCTEM BOOOMOArOTOBKMW, BbINMOMHEHHbLIX U3 CMELManbHbiX MareprManos v NO3BONAKLWNX MOnyYaTh ynbTpayu-
cTyto Bogy. [Mpwv aToM yoensHoe noTpebnenune ynsTpadncTon Bogbl Ha eguUHULY NPoayKLUM O4eHb Benuko. Ha-
npyuMep, ANa U3roToBneHuss oaHon 8-groiimoeoi (200 MM) KpeMHUEBOW NNACTUMHLI ONA NPON3BOACTBA OKOMO
100 umnoe moxeT notpeboratsesa go 7500 N BoAkl, MpUYEM OKOMO ABYX TPeTel BoAbl JOIMKHO ObITh yNbTpa-
YUCTOro Ka4yecTBa.

B HacToswem cTaHgapTe npuBedeHa Knaccudukauusa ynsTpadnucTon Boabl ANd COBPEMEHHOIO Macco-
BOrO MPOU3BOACTBA U3AENUA MUKPOSNEKTPOHUKK, a TakKe NpeficTaBrneHbl CXeMbl ee MonyyeHnsa 1 pacrpe-
geneHusa. CtaHgapT siBNSAETCS OTNPaBHOW TOYKOW AMS NMPOEKTHBIX OpraHvM3auuni, MOHTa)Xa, aKcnnyatauun u
3KCNEepTU3bl TakMx OOBLEKTOB CTPOUTENbLCTBA WITM PEKOHCTPYKUMK. HacToswunin cTaHgapT ABNsSeTcs nepBbiM
OTEYEeCTBEHHbLIM CTAHOAPTOM, KOTOPLIA pernaMmeHTUpyeT MeToAbl aHanuTUYecKoro KoHTpons, Beibop mare-
puanoe, opraHn3aLuio NPoOM3BOACTBA YNLTPAYUCTON BOALI AMS NPOMbILIMEHHOrO U ONLITHOrO NPOM3BOACTBA
M30ennin MUKPO3NEKTPOHUKA.

v
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

CUCTEMbI NOArOTOBKK BOAbI ANA ANEKTPOHHOWN NPOMbILUNEHHOCTU

Systems of ultrapure water treatment for electronics industry

Hata BeegeHuna — 2025—11—01

1 O6bnactb npuMeHeHus

HacTosawui ctTaHgapT pacnpocTpaHaeTcs Ha CUCTEMbI MOMYYEeHUA U pacnpeneneHus ynsTpauncToi (ae-
MOHU30BaHHOI) BOALI ANA NPOU3BOACTBA N3AENNUi 3MEeKTPOHHOM TEXHMKN.

HacToswmi ctangapT cogepxuT TpeGoBaHnus K ynsTpaducToi Boge. Knaccudukaumns Bogsl No ka4yecTsy
BBEOeHa B 3aBMCUMOCTW OT TOMOMOrMKM TeXHOMOMMYeCcKoro npoLecca NpoM3BoACTBa MUKPOCXEM.

B HacToslem cTaHgapTe ycTaHOBMNeHbl TpeGoBaHUs K cMcTeMaMm nony4YyeHus U pacnpegeneHus ynetpa-
yucTon BoAbl. TpeGoBaHWA cTaHOapTa pacnpocTpaHaATCA HA NPOEKTUPOBaHUe, MOHTAX, BBOJ B aKCMnyaTa-
LU0, UCMIBITAHWUS, SKCINYaTaLuio U TeXHUYeckoe o6CnyKuBaHue cUCTeM NMOATOTOBKW YNbTPaYMCcTON BOAbI.

2 HopmaTtuBHbIe CCbINKK

B HacToAwWweM cTaHOapTe NCNOoMb30BaHbl HOPMAaTUBHBIE CChISIKK Ha cnegylolue cTaH4apTbl:

FOCT 31958—2012 Boga. MeTogbl onpegeneHnsa cogepaHus obLero 1 pacTBOPEHHOro opraHn4ecko-
ro yrnepoga

FOCT 34786 Boga nutbeBas. MeTtogbl onpegeneHnsa obuero ymcrna MUKPOOPraHnamoB, KONMOpPMHbIX
©aktepuin, Escherichia coli, Pseudomonas aeruginosa v 3HTEpOKOKKOB

FOCT P 58810 ObopynoeaHuWe Ans NOATOTOBKW BOAbI BHYTPU 30aHui. MexaHudeckve gunetpel. YacTe 2.
QuuncTka ot yactuy ¢ paamepamn oT 1 go 80 mkm. TpeboBaHus k pabounm xapakTepucTukam, BesonacHocTu
1M MeTodam McnbITaHnn

MOCT P 71172—2023 Cuctembl NOArOTOBKW BOAbl thapMalueBTUYecKoro npuMeHeHns. TpebGoBaHusa K
NONY4YEHUIO, XpaHEHUIO U pacnpefeneHunio Bogsl OYULLEHHOW M BOAb! ONS UHBEKUWIA

FOCT ISO/IEC 17025 Obwme TpeboBaHUA K KOMNETEHTHOCTM UCTbITATENbHbIX U KanMbpoBoYHbIX nabo-
paTtopui

n puMedyaHue — I'IpM none30BaHUKM HaACTOAWKMM CTaHOapTOM LLEJ'IE.‘C006[.'J83HO NpoBEPUTL OEeNCTBUE CCbINoY-
HbIX CTaHOaApPTOB B MHC*]OPM&LLMOHHOFI cucteMe obLero NonbL3oBaHna — Ha OCbIALI,I/IaJ'IbHOM cante d)e,qepaanoro areHT-
CTBa No TexHN4eCKOMY perynupoBaHW M MeTponorui B CceTun MHTepHeT Wnu nNo exerogHomy MHCbOpMaLI,VIOHHOMy YKa3sa-
Tenw «HaLlVIOHaJ'IbeIE‘ CTaHdapTbl», KDTOprﬁ OHyGJ'IMKOBaH no COCTOAHUIO Ha 1 AHBApPA TeKyllero roga, nnuv no Bolnyckam
exXemeca4yHoro VIHCprMaLlHOHHOFO yKasartena «HaumoHanbHbIE CTaHOapTbli» 3a TeKyLLLVIﬁ rog. Ecnn 3ameHeH ccbinoYHbIN
CTaHaapT, Ha KOTOpr JaHa HegaTupoBaHHasA CCbifiKa, TO peKoMeHayeTcA UCNonb30BaTb ,D‘Bl‘/‘ICTByIOLLlyIO BEPCUKO 3TOrO
CTaHaapTa C y4eTOM BCexX BHECEHHbIX WaMeHeHWUA. Ecnn 3aMeHeH CCbINoYHbIN CTaHOdapT, Ha KOTOprI:"I OaHa gatupoBaHHanA
CCblfnKa, TO pekoMeHOyeTCA MCNoNbL30BaTh BEPCUKD 3TOIN0 CTaHAapTa € yKa3aHHbIM Bblle rooomM yTBepXKaeHuA (I'IpMH‘FlTVIFl).
Ecnu nocne yTBEPXOEHNA HAcToAWero ctaHoapta B CCbINOYHbIN CTaHaapT, Ha KOTprII?I daHa gatrvpoBaHHAaA CCbinka,
BHECEHO M3MEHeHne, 3aTparMBarolee nonoXxeHWe, Ha KOTopoe OaHa CCbINiKa, TO 3TO NonoXeHne pekoMmeHayeTcAa nprme-
HATL De3 yyeTa JaHHOro UameHeHuA. Ecnn ccbinoyHbiin CTaHOoapT OTMeHeH 6e3 3ameHbl, TO NONOXKEHMe, B KOTOpPOM daHa
CCbIIlKa Ha Hero, pekoMmeHayeTcAd NpUMMeHATb B 4aCTuK, HE 3anarMBarou.|eF| 3TY CCbINKY.

MapaHune ochbuumnansHoe

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 5/66
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-71994-2025



https://gostexpert.ru?utm_source=pdf&utm_medium=70011
https://gostexpert.ru/gost/gost-71994-2025?utm_source=pdf&utm_medium=70011&utm_term=page

FOCT P 71994—2025

3 TepMUHLI, onpeaeneHns U CoKpaleHns

B HacTosiwem CTaHOapTe npuMeHeHbl cneylwune TepMrHbl C COOTBETCTBYHLWLWMIK OonpedeneHnamMmu.

MpumeyvyaHune — HacToAwWK pasgen ycTaHaBNUBaET TEPMUHbLI M ONpedeneHns, CBA3aHHbIe C CUCTEMaMM Yb-
TPa4MCTOM BOAL!, U HE COAEPKUT OBLLME TEPMUHBI TEXHOMOMMN BOLOMOLATOTOBKM M 3NEKTPOHHOW MPOMBILLIIEHHOCTH.

3.1 TepMuHbI U onpegeneHUn

3.1.1 cucTtema NoAroTOBKM yNbTpa4yucTon BoAabl (ultrapure water treatment plant); cuctema YUYB;
ycTaHoBka YYB: Komnnekc obopynoBaHvs BOGOMNOAIOTOBKM, MO3BONSAOLWMIA U3 MCXOQHOWN BOAbLI NonyYaTth yib-
TPauYUCTYH BOAY ONA HYXO MUKPOSNEKTPOHUKHN.

3.1.2 npegBaputensHaa o4ncTka (primary treatment): Ctagua nonyyeHus 4actuyHo obecconeHHON
BOJbl U3 UCXOOHOW BOAbI, BKIKOYaKOLWAan B cebs npeanoAroToBKy U nepeBUYHoe obecconuBaHme.

3.1.3 npegBapuTensHaa noAroToBKa (pretripment); npeanogrotoeka: Bce ctagvy nogrotoBkW BOAb
nepen NepBoi CTyneHbl 0bpaTHOro oCcMOoca.

3.1.4 nepBuyHoe obecconuBaHue (first stage reverse osmosis): NepBasa cTyneHb 0OpaTHOro ocMoca,
Ha BbIXOA4e U3 KOTOPOW JOMKHA Nony4YaTbcs HacTMYHO obecconeHHas Bofa.

3.1.5 perazauusn (degasification): lNpouecc yoaneHws U3 Bogbl pACTBOPEHHLIX ra3oB.

3.1.6 pekapboHuzauus (decarbonization): MNpouecc yganeHusa 13 BOAb! YIMEKUCnoro rasa.

3.1.7

ycTaHoBKa 3nekTpogevoHusauum (electrodeionization unit): PasHoBugHoCTb rnyBoKoW 0O4YMCTKM
BOAbI, KOTOPasi MPONCXOOUT C MOMOLLbLIO CeNEeKTUBHbLIX MeMbpaH, Mexay KOTOPbIMU pasMeLlarT CNol 1o-
HOOOMEHHOW CMOnbI.

I pumevyaHune — PereHepau,Mﬂ MOHOOOMEHHOro Marepuana nponcxognT nog OEenCcTBUEM HpHJ'IO}KEHHDI;'I pas-
HOCTK 3NeKTpUYeCKMX NoTeHUManoBs.

[TOCT P 71172—2023, nyHkT 3.1.25]

3.1.8 dunbTp cMelwaHHoro aercTBUA (mixed filter): dunbTp, Nponyckawwmid Bogy ¢ OOMbLIOKH CKO-
pOCThIO, B KOTOPOM B Ka4eCTBe 3arpy3ku UCMornb3yeTcsl MOHOOOMEHHbIA MaTepuan.

MpumevyaHue — VoHOOOMEeHHbIW MaTepuan copbupyeT U3 NOToKa BOAbl KATUOHbLI U aHWOHbLI, 0BMeHuBas MX
Ha MOHbI BOOOPOAA M MMOPOKCUIbHbIE rpynnbl. OQHOBPEMEHHO C 3TUM (DUNLTP 3a0ep)KUBaeT B CIOe 3arpyskn YacTulbl U3
MoToKa BOAbI.

3.1.9 TexHonorn4yeckoe obopyaoBaHue (process equipment): obopygoBaHue, notpebnstouwee Y4UB u
He aBnsLeecs 0bopyaoBaHMeM CUCTEMbl BOAOMOLATOTOBKA.

3.1.10 wvacTn4Ho obecconeHHas BoAa (partly dimineralized water): ObecconeHHas Boga, nony4eHHas
B pe3ynbTaTe nepBuMYHOro obecconuMBaHns Ha ycTaHOBKe 0BpaTHOro ocmoca.

MpumevyaHune — VimeeT TuNu4HoOe 3HavyeHue anektponporoaHoctu 5—30 mkCwm/cm (0,2—0,33 MOm-cm) npu
Temnepatype 25 °C.

3.1.11 pevoHun3soBaHHasA Boga (deionized water): Boga ¢ yaenbHbIM 3NEKTPUYECKUM COMPOTUBIIEHUEM
He meHee 1 MOwm-cm npu Temnepatype 25 °C.

3.1.12 ceepxuucTan Boga; nognutovHas soga (high purity water): Boga ¢ ygeneHbIM 3NeKTpuUYeckum
conpoTueneHnem He meHee 18,1 MOM-cMm npu Temnepatype 25 °C 1 ypoBHeM 0bLLEro opraHN4eckKoro yrmne-
poga meHee 50 Mkr/n.

3.1.13 ynbrpaumcTan Boga (ulirapure water): Boga ¢ yoenbHbIM 3N1€KTPUYECKMM COMPOTUBMNEHNEM HE
meHee 18,18 MOwM-cm npu Temnepatype 25 °C, ¢ ypoBHeM obLLero opraHM4eckoro yrnepoga MmeHee 1 Mkr/n
(meHee 1 ppb) n c gononHUTENBHBIMK TPpeBOBaHUSAMY NO COOEPXaHWIo YacTuL,.

3.1.14 ynpexaarwwwmin KoHTponb (proactive approach): ObecneyeHre kavyecTBa Bogbl He 3a CHET KOH-
Tponsa napameTpoB (Hanpumep, ecnu WX NpefaenbHO ONYCTUMbIE 3HAYEHWUsT MeHblLUe YyBCTBUTENbHOCTH Me-
fowmnxeca npubopoe), a 3a cyeT aHanu3a NpPUYKMH OTKNOHEHWA OT TpeboBaHMI K Ka4yecTBY NPOoAyKUUK WU/Mnu
KOHTpONSA oTAenbHbIX hakTopoB.

3.1.15 npegwecTBEHHUKN YacTUL,; Npekypcopbl HacTuy, (particle precursors): PacTBopeHHble coeguHe-
HWS, KOTOPLIE NPU BbICbIXaHWW MOTYT 06pa3oBbIBaTh YacTULbl HA NNAcTUHE.

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 6/66
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-71994-2025



https://gostexpert.ru?utm_source=pdf&utm_medium=70011
https://gostexpert.ru/gost/gost-71994-2025?utm_source=pdf&utm_medium=70011&utm_term=page

rOCT P 71994—2025

3.1.16 yacTuuya kpuTu4deckoro pasmepa (killer particle): Yactuua pasmepom 1/2 OT MUHMMANbLHOIO
TOMOMNOMMY4ECKOro pasmepa.

3.1.17 metog C3M (SEM method): MeTon nogcyeTa 4acTul, Ha NOBEPXHOCTU CYOMUKPOHHOTO hunbTpa
(perTuHrom 50 HM), Yepea KOoTOpbIA NponyweHo He MeHee 1000 N ynkTpayucTOW BOALI U 3aTEM MpU MOMOLLA
CKaHUPYHOLLEero aneKkTPoOHHOro MUKpOCKona NoAcYUTaHbl 3agepaHHble NoBepXHOCTLI0 unsTpa YacTulbl.

3.1.18 yoenbHoe anekTpuyeckoe conpotuBneHue (specific electrical resistivity): OnekTpuyeckoe co-
npoTuBneHune kybuyeckoro o6bema cpefbl ¢ pebpom B 1 cM Npu NPOXOXKOEHUMU MO HEMY SMEKTPUYECKOro ToKa.

MpumeuvaHnne — EguHuuen conpoTuBneHua B mexayHapogHow cucteme CU asnsetca Om-Mm, Ha npakTvke
YOENbHOE ANEKTPUYECKOE CONpoTUBneHue obblvHO Belpakaetca B MOM-cM.

3.1.19 yaenbHasa anekTponpoBogHocTb (conductivity): BennynHa, obpatHasa ygensHoMy anekTpuye-
CKOMY COMPOTUBIIEHUIO.

MpuMmeyvyaHne — EOUHMLEN 3NEKTPONPOBOAHOCTM B MexayHapogHoi cucteme CU aenserca Cwmim
(cmeHc/meTp). Ha npakTuke anekTponpoBOOHOCTE pacTBopa 0bblMHO BeipaxaeTtcs B MKCM/cMm.

3.1.20 konnouaHbin nHaekc (Silt Density Index, SDI): Pac4eTHblin nokasaTenb, XapakTepuayLwmi cTe-
NeHb 3arpsi3HeHWsl BOAbl MEXaHWYeCKMMU W KOMNOWAHBIMA NPUMECAMU M ee NMPUrogHoCTe ANA nogaqu Ha
ycTaHoBKy obpaTHOro ocmoca.

MpumeyaHnsn

1 MNMo3BoNAET CNPOrHO3MPOBaTh YCTONYMBOCTL paboThl YCTAHOBKM.
2 MeTtoguka namepeHus konnovaHoro neaekca npusenena B [OCT P 71172—2023 (npunoxenue IN).

3.1.21 aHTuckanaHT (antiscalant): Mpynna HETOKCUYHbIX OpPraHMYeCcKNX COequHEeHU, JONYLLEHHbIX ANS
NPUMEHEHWA B BOOONOArOTOBKE C LENbH NpeaoTBpalleHnsa BbiNadeHWs ocagka Ha pabodymMx noBepxXHOCTAX
TennoobmeHHoro 1 membpaHHoro obopynoBaHus, a Takke Tpybonposoaoe.

3.1.22 cenektTMBHOCTL (rejection): CnocobHocTh 06paTHOOCMOTMYECKON YCTAHOBKM 3aepKUBaTL Be-
LecTBa, cogepallnecs B BOAE.

MpumeuvaHnune — Bripaxaerca B npoueHTax. [peactaBnaeT cobol pasHOCTE KOHLUEHTpauui onpeaeneHHoro
BellecTBa B MCXOOHOW BoAe W (huneTpaTe, OTHECEHHYIO K ero (BelllecTBa) KOHLEHTpauuM B UICXOOHOW BoAe.
3.1.23

3acTomnHas 3oHa (dead leg); Tynuk: Y4acToK TpyBbl, HE ABNSIOWMACS YaCTbIO LIMPKYALMOHHOTO KOHTY-
pa (B KOTOPOM XMUAKOCTb MOXET OCTAaBaTLCA HEMOABWXHON) 1 ANMHA KOTOPOTO NPEeBLILLIAET TP BHYTPEHHUX
avmameTpa Tpy6bl.

[TOCT P 71172—2023, nyHkT 3.1.1]

3.1.24 npasuno 3D (3D rule): invHa oTBOAA, UBMEPEHHAsA OT BHYTPEHHEN NOBEPXHOCTU OCHOBHOM TpY-
Okl 4O KOHLA 3aCTOMHOM 30HbI, JOMKHA ObITh MEHbLLE UINWM paBHa TPEM BHYTPEHHUM OMaMeTpaM OTBOAA.

M puMedvyaHune — B Cny4yae yCTaHOBKM Ha OTBOAE KIanaHa KOHUOM 3aCTOWHOW 30HbLI ABNAETCH TOYKA ynnotHe-
HWA KnanaHa.

3.2 CokpawieHus

B HacTodAweM cTaHOapTe NpUMeHeHb! CreayouiMe CoKpaLlleHus:
AW — aBapuAHbIA NCTOYHUK MUTAHWS;

BY — BbICOKOYMCTBIN;

B — mevoHM30BaHHas Bo4a,;

3M — 3anacHble YacTn, MHCTPYMEHTLI M MPUHAANEXHOCTH;
3PA — 3anopHo-perynupyoLias apmaTtypa;

MBI — ncTtouHnk BecnepebonHOro NUTaHus;

MOC — noHoobmeHHad cMmona;

KW — KonnownaHbli MHOEKC;

KM — KOHTPONbHO-M3MEPUTENbLHbIA Npubop;
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JNICH — nasepHbI cHETYUK YacTuLl;

M3 — MmemMbpaHHbIA 3NemMeHT;

OBI1 — oKMcnuUTEenbHO-BOCCTAHOBUTENMbHbLIA NoTeHuran, mB;

OO0Y (TOC) — obwwmin opraHudeckuin yrnepog (Total organic Carbon), mr/n, mkr/n;
MNK — nporpammupyemMblii NTOrM4eCcKkuini KOHTPONNEp;

CBI — cuctema BOOonoOAroTOBKU;

CYB — ceepxuncTas Boaa;

C3M (SEM) — ckaHmpytoLlas 3nekTpoHHast Mukpockonus (scanning electron microscopy);
TO — TexHu4eckoe obcryxuBaHue;

YOO — ycrtaHoBka obpaTHOro ocmoca;

Y® — yneTpaduoner;

YUB — yneTpaducTas Boaa;

®CL — hunbTp cMeLlaHHoro AencTBus;

XMNK — xumunyeckoe notpebnenune kucnopoga, mr O,/n;

YOB — yacTtu4Ho obecconeHHas Boaa;

GFAAS — Graphite Furnace Atomic Absorption Spectrophotometry (atomHo-abcopbunoHHasa cnekTpo-
ckonua B rpacoMTOBON Neydn);

ICP-AES — Inductively Coupled Plasma Atomic Emission Spectroscopy (aTOMHO-3MWCCWMOHHAA Chek-
TPOCKOMUS C MHAYKTUBHO-CBA3AHHOW NNa3Moii);

ICP-OES — Inductively Coupled Plasma Optical Emission (ONTUKO-3MWCCHOHHAA CNEKTPOCKOMNMWA C MH-
LYKTMBHO-CBSI3aHHOW aproHOBOW Nna3mon);

IRDS/ITRS — International roadmap for devices and systems™ 2023 update yield enhancement/
International technology roadmap for semiconductor (MexayHapooHas OpOXHaa KapTa Ans YCTPOWCTE U CU-
cteM™ Ha 2023 roq — obHOBMeHMe, NoBbILLAKLLEE NPOM3BoAUTENLHOCTE/MexayHapoaHasa AopoXHas kapTa
AN NONynpoBOAHWKOBbBIX TEXHOMOIMRA);

HR-ICP-MS — High Resolution Inductively Coupled Plasma Mass Spectrometry (macc- cnekTpockonus
C UHOYKTUBHO-CBS3AHHOW NNa3Moi BbICOKOTO paspeLLeHns);

LC-OCD — Liquid Chromatography with Organic Carbon Detector (3xuakocTHasa xpomartorpadgus ¢ ae-
TEKTOPOM OpraHWYecKoro yrnepoaa);

LNS — Liquid NanoParticle Sizer (aHanu3atop pasMepoB HaHOYaCTUL B XWAKOCTW);

LPC — Laser Particle Counter (nazepHblit cHETYMK YacTuL);

NVR— Nonvolatile Residue (HeneTyuuin ocagok);

PSDA — Particle Size Distribution Analyzer (aHanvusaTop pacnpegeneHuns 4acTul No pasmepam).

4 Knaccucukaumnsa Boabl ANS NPOU3BOACTBA 3NEeKTPOHHOW TEXHUKU

4.1 Tunbl BOAb!I ¥ TPpebGOBaHWA K BoAe B ToYKaxX noTpebneHuA

CtaHgapToMm BBOAATCS BOCEMb TUMOB BOAbl B 3aBUCMMOCTM OT COCTaBa, MpMMEHEHWs N Ka4ecTBa Boabl:
E1, E1-1, E1-2, E-1.3, E-1.4, E1-5, E2, E-3.

lMokasaTenu kadecTea onucaHbl B [1] — [3], kpoMme 3HauyeHus anekTponpoeogHocTy CYB Tuna E-2, ana
KOTOpOW B UCXOOHOM CTaHAapTe npueBefeHo 3HadveHue 16,5 MOm-cm npu Temnepatype 25 °C.

B cBa3m ¢ Tem 4TO ypoBHU 3arpa3HeHuin B Boge E1.3, E1.4, E1.5 HaxogoaTea 3a npegenaMy TOYHOCTH
aHanUTUYecKMx METOLOB M3MEepeHWs, CneayeT NpuMeHaTb ynpexaawwmin nogxoq (cm. 3.1.14). Korga Het
BO3MOXHOCTW YCTAHOBUTb BIUAHWE KOHLIEHTPALMIA NPUMECEN, HaXOAALMXCA 3a rpaHuLen YyBCTBUTEITbHOCTH
aHanuTU4Yecknx nNpubopos, Ha Ka4ecTBO MPOAYKUWMK, TO HY)XXHO YCTAHOBWTb KOPPEMSILWOHHYIO CBA3b MeXay
NMPOLEHTOM BLIXOAA KaYeCTBEHHbIX U3OENUiA U MeponpUATUAMU/TEXHONOTMAMM, KOPPEKTUPYOLLKMMU COCTaB
YNETPaYnUCTON BOAI.

B Tabrnuue 1 npepcraBneHsbl TUNbl BoAbl M TpeboBaHMA K NapameTpam BOAbLI ANA NPOW3BOACTBA 3nek-
TPOHHOW TEXHUKMN.

4
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Tabnuua 1— Tunbl BoObl M TpeOOBaHWA K BOAE B TOYKaxX nNoTpebneHus
i Tun sons E-1 E-1.1 E-1.2 E-1.3 E-14 E-15 E-2 E-3
apamMmeTpbl

HaszaHue Boabl CuB YUB

C OONOMHUTENBHbLIMU C OONOMHUTENBHBIMKW TpeboBaHWUAMM CyB 0B

TpeboBaHmAMK no OOY rno Yyactuuam

MuHUManNbHLIA NUHER-
HbliA pasmep anemMeHTa
TpaHaucropa (tonono- | 1000— 500 350—250 | 180—90 | 65—32 <45 <10 5000—1000 | >5000
s TEXHOMNMOTUYECKOro
npouecca), HM
YaensHoe conpoTMBne-
nuel), 25 °C, on-line, 18,1 18,18 18,18 18,18 18,18 18,18 18,1 i
MOm-cm
OB opraHN4ecKUn
yrnepog (O0Y, TOC), 5 2 1 1 <1 <0,32) 50 300
MK/
On-line pacTBOpeHHbI o5 10 3 103 <103 | <10 o o
Kncnopogd, MKr/n
On-line YyacTU/nuTp (MUKPOHbLI)
<0,05 (50 HM) — — — 500 X4 <5 — —
0,05—0,1 — 1000 200 H/a <50 H/o — —
0,1—0,2 1000 350 <100 H/g — H/n — —
0,2—0,5 500 <100 <10 H/a — H/o — —
0,5—1,0 200 <50 <5 H/g — H/g — —
1,0 <100 <20 <1 H/no — H/o —_ —
C3M yactuu, WT./nutp
0,1—0,2 MKkm 1000 700 <250 H/n — H/o — —
0,2—0,5 MKm 500 400 <100 H/a — H/ig 3000 —
0,5—1 MKkm 100 50 <30 H/o — H/g — 10 000
10 MKM <50 <30 <10 H/n — H/n — —
Metog SEM, onpege-
neHue Yactuy 50 Hm . . . . <300 <100 . .
v bonee B npobe, WT.
B1n
”pe"yp‘;?pb‘ — — — = Cm. 427 — -
yacTuy,
Oxumaaemas KoHUEHTpaums Yactu, B npobe metonom LNS 8) wit/n (HaHometp)
3,0 — —_ — - — <10 000 — —
9,0 — — — — — <1000 — —
20 — — — — — <50 — —
Baktepuu B KOE/0bbem
O6pazeuy 100 mn 5 3 1 H/n <1 <1 10 50
O6pazeu 1 n — — 10 1 — — — —
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lNpodomxerHue mabnuuye! 1

Mapaverpm Tan eons E-1 E-1.1 E-1.2 E-1.3 E-1.4 E-1.5 E-2 E-3
Ob6pazey 10 n — — — 1 1 1 — —
OBLWMIA KPEMHWIA, MKI/TI 5 3 1 0.5 <0,05 <0,01 10 50
g e 3 ! wg [ wE [ — | — - -
HeneTtyunii octaTok
(Nonvolatile Residue, 1000 500 100 HO <1007 | <507) Hin H/n
NVR), Hr
AHWOHBI 1 aMMOHWIA MO MOHHOW XpoMaTorpadum, Hr/n (ppt)
AMMOHUI 100 100 500 50 <50 <20 — —
Bpomug 100 50 20 50 <50 <10 — —
Xnopwua 100 50 20 50 <50 <10 — —
dTOp 100 50 30 50 <50 <10 — —
Hutpat 100 50 20 50 <50 <10 — —
Hutput 100 50 20 50 <50 <10 — —
docdar 100 50 20 50 <20 <10 — —
Cynbdar 100 50 20 50 <50 <10 — —
Metanne! n 6op, HR-ICP-MS, Hr/n (ppt)
AntoMUHWA 50 20 5 1 <1 <0,5 — —
Bapwuii 50 20 1 1 <1 <0,5 — -
Cypbma — — — 1 <1 <0,5 — —
MbILWbAK — — —_ 1 <1 <0,5 =3 —
Bop 300 100 50 50 <50 <15 — —
Kagmui — — — 10 <1 <0,5 — —
Kanbuui 50 20 2 1 <1 <0,5 — —
Xpom 50 20 2 1 <1 <0,5 — —
Menb 50 20 2 1 <1 <0,5 — —
»Keneszo 50 20 2 1 <1 <0,5 — —
CBuHel, 50 20 5 1 <1 <0,5 — —_
NuTnia 50 20 3 1 <1 <0,5 — —
MarHui 50 20 2 1 <1 <0,5 — —
MapraHey, 50 20 2 1 <1 <0,5 — —
Hukens 50 20 2 1 <3 <1,6 — —
Kanwii 50 20 5 1 <1 <0,5 — —
Hatpui 50 20 5 1 <1 <0,5 — —
CTpoHuumi 50 20 1 - <1 <0,5 —_ —_
Onoeo — —_ —_ 1 <1 <0,5 —_ —_
6
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lMpodomxeHue mabnuys! 1

Napamerps TanBoas! E-1 E-1.1 E-1.2 E-1.3 E-1.4 E-1.5 E-2 E-3
TuTaH — — — 1 <1 <0,5 — —
Banagui —_ —_ —_ 1 <1 <0,5 — _
LinHk 50 20 2 1 <1 <0,5 — —
KobGanet — — — — <1 <0,5 - -
MonubaeH — — —_ —_ <1 <0,5 = _
MnatuHa — — — — <1 <0,5 — —
Bonbdpam — — — — <1 <0,5 — —

KoHueHTpauus me-
Tanmnos B CUCTEME
XpaHeHusa (Co, Cu, Pt,
Ag, Mo, W, Ti, Mn) B — — —_ — <1 <0,5 —_ —
TEXHOMOMMM NPOU3-
BOOCTBA ONTUYECKMX
[aTYnKOB, HT (ppt)

KoHueHTpauua
MEeTarnnoB B TOYKaXx
notpebnenun (Co, Cu,
Pt, Ag, Mo, W, Ti, Mn) — — — — <0,2 <0,05 — —
B TEXHOMNOrMM Npomn3-
BOLCTBA ONTUYECKUX
OaT4UKOB, HT (ppt)

CtabunbHOCTb TeMne-
paTtypbl AN UMMepcu- H/a H/n H/n +1 +1 +1 H/n H/n
OHHOW nuTorpadum, K

TemnepaTypHbIN
rpagueHT (K/10 muH)
ANs UMMEPCUOHHOW
nutorpaduu

H/n H/g H/a <0,1 <0,1 <0,1 H/o H/o

PacTBOopeHHbIN a3oT
on-line, mr/n (Toneko H/n H/n H/n 8-18 8-18 8-18 H/n H/n
ans Y3-04MUCTKK)

Mepokcua Bogopoaa,

. H/a H/n H/in Hin 3 1 H/n H/n
CrabunbHoCcTb nogaep-
XaHWs KOHLEHTpaumm Hin Hin H/n +2 +2 +2 H/n H/n

asoTa, Mr/n (Tonbko
ansa Y3-o4ncTkn)

) MorpewHoOCTs WM3MepeHWs YOENbHOrO 3MeKTpUYEeckoro conpoTuBreHns YUB pomkHa 6biTe He Gonee
10,2 Mom:-cMm.

2) TOC gna UMMEpCUOHHOM nuTorpadun <1,0 MKr/n 1 <3 MKr/N ANA HEKPUTUHECKUX OPraHnYecknX BEeLIECTB.
KpuTnyeckune opraHm4eckue coeauHeHNs OOMKHbI KOHTPONMPOBaTLCA 40 YPoBHS <1 MKr/n. Kputuyeckue opraHuyeckue
BELLECTBA — 3TO HEMEeTy4YMe NonspHble opraHuyeckue CoeduHeHua ¢ Temnepatypoi kunenuns >200 °C.

3) KpuTuueckas KOHLEHTpaLWA KUCNOpoaa onpeaenaeTcs TEXHONOMMYeckUM NpoLLeccoM. [INa YyBCTBUTENbHBIX
K KUCrnopogy NpoLeccoB ycTaHaBnuMBakoT npeden B 1 MKr/n.
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OkoHYaHue mabnuuysi 1

4) HopMaTUBHOE 3HaYEHWe KOHLIEHTPAaLMW YacTuL, NpeanpuaTie NPUHUMAET CaMOCTOSTENLHO, PYKOBOACTBYSCH
npoueHTom oTbpakoeaHHoW npoaykumn ot 1 % go 20 %. PekomeHOyeTca NCNONb30BaTh caMble NepeaoBble METOAbI N3-
MEpPEHWUS NS pelleHns 3a4a4 No KOHTpomo YyacTul,. LleneBoe 3HaveHe KOHLEHTPaUUM 4YacTUL KpUTUYECKOro pasMmepa
Ha Bxofe B hULTPbl TOMEK NOTpebrneHns onpefensaeTcs Ha OCHOBE CreyoLUX YTBEPKAEHUA 1 NPeanoNoXKEHWIA:

- LeneBas KOHUEHTpaUKa YacTuL KpuTudeckoro pasmepa B YUB coctaenseT 10 wt./mn (cornacHo TpeboBaHusam
IRDS);

- MCMONb3YKTCA NyHLIKe B CBOEM Knacce hunestpel, obecneynsarme aheKTUBHOCTL yaAaNeHns 4acTuLl, Kpu-
Tr4eckoro pasmepa He mexee 99 %, 4yto gomkHo BeiTe noaTeepxaeHo Tectom (cMm. 4.2.6.7) nnu metogom LNS. [ns
yacTuy pasmepomMm meHee 10 HM crniegyeT NpeanonoXxuTe Bonee HM3KYH adekTMBHOCTE. MoXeT noTpeboBaThCa yyeT
athpekTMBHOCTU PUNETpaLUK B ToUKax notpebneHus;

- ONsl KOHTPONA YacTul C NMOMOLLBI CYLECTBYIOLLMX OHNAaNH-CYETYMKOB YacTul (cm. 4.2.6.3, 4.2.6.6) ncnonb-
3yeTcA annpoKcMMaLua no 3akoHy pacnpefeneHvs. PekomeHayeTcs UCnonb3oBaTe KO3MULUMEHT pacnpeneneHs n
paBHbIf 3.

5) Mpekypcopbl YacTuL (cM. 4.2.7) — 3TO NokanbHble KOHLEHTPALMM BbICOKOMOMEKYNAPHBLIX COBANHEHMIA, KOTO-
pble MOMYT M3MEHWTE CBOK MOPMhONOruio Nnof Bo3aeNCTBUEM XUMUYECKUX UNK hU3NYEeCcKMX YCroBuiA u chopMUpoBaTh
a3y, cnocobHyo ocaxgaTbCs Ha NOBEPXHOCTW NNacTuHbLI B BUuae YacTu. OBHapy»Xu1Te Npekypcopbl YacTuL — 3agada
He TpuBManeHasn. MeToq pacnbineHWs Bodbl, COAepXallei Npekypcopbl YacTul, A0 UCNapeHvs, 1 nccneaosaHue ob-
pasoeaslleroca aspo3ons (LNS) nokasan nepcnekTMBHOCTL B 0BHapYXeHUU NpeKkypcopoB YacTuL, TakMM CnocoboMm.

6) MpueeneHHbIe 3HAYEHUS rAPMOHN3NPOBAHBI C AaHHLIMM TaBnuLbl 2.

) MeToa 1cnonbayeTca Kak MHAWKATOP MPOCKOKA KPEMHUA ANA OLEHKN cTaBUnbHOCTM paBoThl CMCTEMbI BOAO-
nogrotoBky. MameHeHne BenWYnHbl Ha 20 Hr OT CPEAHMX 3HAYEHWI CHATAETCHA CMrHaNoM Ans npoeedeHun Gonee Twa-
TenbHOW NPOBEPKW NMPOCKOKa KPeMHWS.

MpumevaHunn

1 3Hak «—>» 03Ha4yaeT, YTo CTaHAapT He TpebyeT NPoBeAeHUs KOHTPOMNA 3TOro napamMeTpa.

2 «H/p» o3HavaeT, 4To XOTHA KOHTPOMbL MO 3TOMY NapameTpy MOXeT BECTUChL, HANPUMepP AN oUeHKU paboTtocno-
cobHocTh obopyaoBaHus, oAHAKO CTaHOapT He ycTaHaBnmBaeT TpeboBaHWA K ykazaHHOMY napameTpy. 31O XxapakTepHo
ONsA Tex crnyyaes, Korga KOHTponupyoTes bonee nHopmaTrBHbEIE NapaMeTpbl UK 3TOT NapamMeTp NepekpbIBaoT ApY-
rue. Hanpumep, KoHTponupytoTcs Gonee Menkne YacTulbl, Torda KOHTponb Gonee KpynHeIX cTaHoBUTCH BecnonesHeiM,
T. K. TEXHOMOMMA yaaneHnss UCKNoYaeT NPOCKoK bonee KpymnHbIX YacTul.

4.2 OnucaHve NnapamMeTpoB, KOHTPONMUPYEMbIX B YNLTPa4uUCTON BoAe

4.2.1 YaoenbHoe 3neKTpU4ecKoe ConpoTUBNeHUe

YaeneHoe anekTpudecKoe ConpoTUBIEeHNE TOMHO U3MEPSIETCS TOMbKO C MOMOLLBI KOHAYKTOMETPOB, pa-
BoTarwmx B NPOToHHOM pexume. 3HadeHne 18,18 MOm'cm — TeopeTu4eckuii BEPXHWIA npegen anst YACTON
BoAbl nNpu Temnepatype 25°C. MaMmepeHve yoensHOro CONpOTWMBIIEHMS B PEXWUME OHMalH — pacnpocTpa-
HEeHHbIA U OTHOCUTEINbHO HEOPOrorM MEeTon, HO Ha TOYHOCTb M3MEepPEeHUs YOAenbHOro CONpPOTUBIEHWS BNUAKOT
HacTpolKa AaTyMKa, CKOpPoCTh NOTOKa BoAbl U ee TeMmnepaTypa. [MoaTomy namepeHus yaensHoro conpotuene-
HWS He MOTyT daTk npefcTaBneHve 00 MOHHOM 3arpsi3HeHUN Ha YPOBHE HaHOTPaMMOB. TOYHOCTb M3MEpPEeHUS
yOenbHOoro conpoTueneHns obbivyHo cocTaendeT 0,2 MOM:-cM, B HEKOTOPLIX CRy4asx TOYHOCTb MOXeT DbiTb
yny4lleHa, HO gaxe aToro bbiBaeT He4OCTATOYHO AMA onpejeneHns CrefoB MOHHOTO 3arpA3HeHus.

MeTponornyeckme orpaHM4eHUst KOHOYKTOMETPOB CrefdyeT y4uThiBaTb Npu paspaboTke cuctembl Y4YB.

4.2.2 Henetyumn octatok (NVR)

NVR onpegenaeTcs Kak ocTaTok nocrne ucnapeHus sogbl. MamepeHue NVR B pexxume oHnaiH paboTaet
B ouana3soHe oT 1 Hr/n (ppt) oo 60 mkr/n (ppb) n obecneurBaeT OONOMNHUTENbLHBIA ONEPaTUBHBLIA KOHTPOIb
KadecTBa BoAbl. Hanpumep, usmepeHue NVR MoxeT gaTb YeTKoe npefcTaBneHue O MPOCKOKe KpeMHWs B
cucTeme nony4eHust YUB Ha ypoBHe, He oBbHapyx1BaemMoM OHManH-aHanuaaropaMmm kpeMHus (cm. 4.2.9). Wc-
cnepoBaHus IRDS nokasanwu, 4TO KONNOWAHBLIA KpeMHUIA MOXET aacopbupoBaTe MeTannbl W BbICTyNatb AN
HUX B KA4eCTBe TPaHCMOPTHOW NOBEPXHOCTW. MlaMepeHue HeneTy4ero octatka B peXMMe OHMNanH No3Bonuno
YCTAHOBUTL, 4YTO MaMeHeHne NVR Bcero Ha 20 HI/n 3HaYMTENBHO BMUSET HA KAa4eCTBO BOAbl. BOMbLWIKWHCTBO
COBpeMeHHLIX cucTem YUB paboTarwT npu ypoeHe NVR <100 Hr/n. YuuTeiBas CyLLECTBYHOLLMUE OrpaHUYeHns
B M3MEPEHUN 4aCcTUL, U BbICOKOKWUMSALLUX OpraHMYecKknx BeLLecTB, W3MepeHWe HeneTy4yero octatka ChyxuT
MHOWKaTOpPOM CTabunbHOCTU cucTembl YUB.
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MpumeyaHue — [ng aTux Uenel MCMONb3YeTCs NPOTOYHBIA UCNapUTENbHO-KOHAEHCALMOHHBIA CHETUMK Ya-
ctuu (Nebulization with Condensation Particle Counter, NCPC). Micnonbayemsliii MeToa n3amepeHus no3BonaeT nogcyntaTe
KONMMYECTBO YACTUL, HO HE MOXET PasnuyaTh YacTuUbl PasHoro pasmepa. [pUMeHUTENBHO K aHanuay Bogkl 3TOT Mpu-
Oop HasbiBaeTcs CHETYMKOM 4acTul, KOHAeHcaTa, nonyvyeHHoro U3 sBogHow cpedel (Water-based Condensation Particle
Counter, WCPC). 31oT metoa namepeHus onncaH B [4].

Kaxgoe npeonpusTue SNeKTPOHHOW MPOMbILLINEHHOCTM AOMKHO CaMOCTOATENbHO OUEHWBAaTb Heobxo-
OUMOCTL NpoBeAeHns UcnbiTaHuin Ha NVR 1 onpefensaTh LeneBble 3HAaYEHWS, OCHOBLIBASICh HAa MERLLEMCS
onbiTe paboTbl ¢ cuctemamm YUB.

4.2.3 06K opraHM4YecKun yrnepon

O6Lwmi opraHMyeckuin yrnepog obbl4HO BbipaxaeTcsi B MKI/N (ppb) 1 Takxe M3BecTeH Kak obLunii oknc-
naembln yrnepog. OOY onpepenseTcsa Kak 3KBMBaNeHTHOE KONUYECTBO YINEeKUCnoro rasa, obpasytollerocs B
pe3ynbTaTe OKWUCMEHWUS OpraHU4Yeckux coeguHeHun B npobe YYUB nop Bosgencteuem Y®-uanydveHus 185 Hm
B aueike TOC-aHanuaaTopa (cm. FOCT 31958—2012). MNpegen namepeHusa OOY B pexume OHMaWH COCTaB-
nsaeT B HacTodAlee Bpems 50 Hr/n (0,05 mkr/n), No3ToMy pekoMeHOyeMbI YpOBEeHb MeHee 1 MKI/N HagexHo
M3mepsaeTcs C MOMOLLLK OOCTYMHbLIX OHNarkH-NpUbopoB.

4.2.4 PacTBOpEHHLIe rasbl

KoHTponb pacTBOpPEHHbIX ra3oB OUKTYETCHA Mpexae BCero TEXHOMOrMYeckMM MpoLeccoM, KOTOpPbIA MO-
)eT TpeboBaTh Kak HackileHna YUB razamu, Tak M ux yganeHus.

4.2.4.1 Kucnopog

B HacTosiwem ctaHaapte ykasaH npegen 10 MKr/n pacTBopeHHOro kucnopoaa. [Ans KpUTUYeckux npo-
LeccoB MoryT notpeboBaTbcs Bonee HU3KME 3HA4YeHUsA (BNNOThL 40 1 MKI/N pacTBOPEHHOro Kucnopoga). 3Toro
MOXHO JOCTWUYb TOMbKO B TOM Cry4ae, ecnu YYB nsonuposaHa ot atmocdepbl. TOHHOCTL 0OHapyXeHns Kic-
nopoga aHanusaTopamu cocTaenset + 0,2 mkr/n.

4.2.4.2 Azot

PacTteopeHHLIl azoT B YYUB npexae Bcero Heobxooum Ansa npoeefeHus 3chhekTMBHOW Mera3ByKoBOM
OTMBIBKW NNAcTWH U AN YHKLMOHUPOBAHUS nuTorpadmnyeckoro ckaHepa. CtabunbHOCTL NOaOEepKaHWA KOH-
ueHTpauumn azota B YUB onpegenseTca KOHKPETHOW TEXHOMOTMEN U, Kak NPaBWMNO, COCTABNAET £2 Mr/n npu
KOHLeHTpaumun 8—18 Mr/n; KOHKpeTHble 3HadYeHus ans ceoero obvekTa onpegensAlT TexHonorn. Ecnu ypo-
BEHb pacTBOPEHHOro Kucnopoga B YUB nogaepxusaetcst okono 10 MKr/n, To npegnonaraeTcs, YTo YpoBeHb
pacTBOPEHHOIO asoTa cocTtasnsieT npumepHo 1 mr/n (Bnarogapss memGpaHHOW gerasaunm ¢ asoToM B Kade-
CcTBe rasa-Hocutens). [o3aTomy OAna OOCTUXeHUA HeoBXOOMMON KOHLEHTpaUuM pacTROPEHHOIO a30Ta MOXET
noTpeboBaTbcs HackiweHue azoToM. Masndukaums azotom YUB B Touke Mcnonb3oBaHKs bonee 3KOHOMUYHA
M nerye KOHTPOMUPYETCH, eCNN UCXOOHbLIA YPOBEHb pacTBOPEHHOro azoTa B YYB cTtabuneH. TouHOCTL onpe-
JeneHns as3oTa B COBPEMEHHbIX aHanusaTopax, paboTalwmnx B NPOTOYHOM pexume, Haxo4uTcs B npeaenax
+0,3 mr/n, 4To cooTBETCTBYET TPEOYEMON TOYHOCTM NOALEPKAHNA KOHUEHTpaumKn azoTa B YYUB.

4.2.5 Nepekncob Bogopona

VcTouHnkoM nepekucu Bogopoda B cucteme YUB moxeT BbiTe YP-namna, a Takke 030H, €CN OpraHu-
30BaHO xpaHeHne YYB nop o3oHom. [Nepeknck Bogopoaa v 030H MOryT BbITh yaaneHsl BBeAeHWEeM BoAopoaa
B NMOTOK BOAbl neped (uMNsTpOM C NannagvpoBaHHOW MOHOOBMEHHOW CMOMOW UMM MyTEM WCNOMNb30BaAHUS
aHWOHUTA B CyrNbgUTHOW hopme (8032'). B nocnegHem crnyvae HeoBxoAWMO Hanuyne hUHWULLHOMO NONUpo-
BOYHOrO chunbTpa. Takke MoXeT BblTb CNOMb30BaH (PUMLTP CO cneuranbHBIM YInem, MonyyYeHHbIM obyrnnsa-
HUEM XUOKUX OUCTUMNUPOBAHHBLIX HEPTENPOAYKTOB. TakoW yronb NPUMEHAETCA CamMOCTOATENBHO UMK Yalle
B CMECH CO CMeLLUaHHOW CMOMOR, YTO NO3BONAET JOCTUYL HU3KOrO 3Ha4YeHns TOC 1 oCTaTOYHbLIX OKUCNIUTENER
nocrie Y®-namnel. Ha HacTosWMiA MOMEHT CyLLlecTByeT orpaHudeHHas MHMOpMaunsa 0 HanmyMmM nepeknucu
Bogopoaa B bonblwMHcTBE cucteM YUB, n HEACHO, Kakoe BMUSIHME OKaXEeT onpefeneHne KOHKPETHbIX 3Have-
HWIA 3TOr0 NapameTpa Ha MpoLecchl NPOU3BOACTBA. TakKe HEU3BECTHO, KakoW MeTo TeCTUPOBAHUSA MOXET
obecne4ynTb TOYHOE M HAOeXHOe u3MmepeHue nepekucy Bogopoga. OgHako npegnonaraercs, 4YTo nocre Y-
namnbl 185 HM KOHLEHTpauusa nepokcuaa sogopona B YYB moxeTt coctaenaTte 30 Mkr/n u bonee.

4.2.6 YacTuubl

MakcuManbsHO OONYCTUMAasa KOHLUEHTpaumsa vyactuy B YYUB 3aBUCUT OT AONYCTUMOrO YPOBHS AedheKTOB
Ha nnactuHe. KpuTuyeckoe 3HayeHue NMEET pasmep 4YacTul. BaanmocBasbe Mmexay 0onyCTUMON KOHLEHTpa-
LUWeln YyacTuy, OCeBLUMX Ha MMnacTuHe, WU KOoHUeHTpauuen ux B YYB ocHOBbIBaeTCA Ha 3KCMepUMEHTaSbHbIX
OaHHbIX 1 TEOPETUHECKOM MOLENMUPOBAHUN.

CyluecTByioLLMEe METOALI HEMOCPEACTBEHHOIO NogcyeTta Yactul B YYB He no3BonsioT obHapyxuTb Bce
yacTuubl Leneeoro pasmepa (<20 HM), cogepxallue KpeMHUA, OHAKo BCe PaBHO PEKOMEHAYETCS NPOBOAUTL
KOHTPOMb KONNOWAHOIO KPEMHUSA, UCNONb3YS MeToAbl NoACYETa YacTul,.
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4.2.6.1 Mepbl N0 CHWXEHWKO PUCKOB, CBA3AHHBLIX C YacTuLamMu (YnpexaatoLwmi KOHTPOnMb)

XoTA 4YacTUUbl HEBO3MOXHO HENOCPeACTBEHHO M TOYHO OTCrNeauTb W, criegoBaTenbHo, 3 EeKTUBHO
KOHTPOMNUPOBATh, CYLLEeCTBYOT MEphI, KOTOphle pekoMeHayeTCs NPpUHUMaTbL AN CHUXEHWSA PUCKOB NosIBeHne
vactuy B YUB, Hanpumep:

- KOHTpONb NPOWU3BOAUTENBHOCTU PUNETPOB (PUHULLIHON OYUCTKM,

- KOHTPOIb YacTuL C NOMOLLbLIO TPAAULWMOHHBLIX CHETYMKOB;

- YMeHbLUEeHWe KonM4ecTBa Yactul bnarogaps KOHTPOSD KadyecTsa MaTepuarnos, MCNoMb3yHLWUXCA Ha
yyacTke (OUHULIHOW OHUCTKM;

- KOCBEHHble MeTOdbl KOHTPOMS YacTul,.

4.2.6.2 AHanns apdekTUBHOCTU PUNLTPOB

Ona obecneyenns adpdekTuBHOM paboTbl MUNLETPOB, NPUMEHSEMBIX B CUCTEMAaX (OUHULLHOK OYUCTKM
YYB, HeobxoaMmo KBanuduunpoBaTb (PULTPbLI MO M3BEeCTHbIM MeToaukam [4]. MNpoepka paboTocnocob-
HOCTW (LLeNOCTHOCTH) (hunbTpa AOMKHA OCYLEeCTBNATLCA HepaspyLlwanwumn MetogamMu. BeinonHeHue aton
NPOBEpPKW Yepes perynsipHble NpoMexKyTKM BpemeHn obecneydnT Hagnexalwyto 3ddeKkTMBHOCTL yaaneHus
yacTuy.

4.2.6.3 KoHTpone yactuy

4.2.6.3.1 CueTumkmn yacTul crieqyeT ycTaHaBNuBaTh nepen punsTpamu MUHULLHON OYMCTKU, TaM KOH-
LeHTpauus YacTul, Bbile WM NyYle COOTHOLWEeHue curHan/wym. B aTom mecTe pacnpeneneHue 4YacTtul no
paaMmepam He 3aBUCKT OT hunbTPa, M ANA OUEHKW KOHUEHTpauWM YacTul KpMTUYECKOro pasmepa MOXHO UC-
nonb30BaTh annNpPOKCUMAaLWIO 3akoHa pacnpegeneHua Yactuy (CM. npumepbl pacyeToB B NpUNoxKeHun A).
[MogcueTsl cnegyeT MHTEPNpeTUPOBATE Kak HArpy3oqHylo KOHLUeHTpauuwo Ans ounesrpa, 4To no3BonuT oue-
HWTb cpoK ero cnyxo6el. KoadpduruneHT pacnpeneneHus n, paBHbli 3, ABNAETCS NPUEMIEMbIM 3Ha4YeHUEeM ONs
Takux pac4yetoB (cM. 4.2.6.6).

MpumMedyaHue — KpuUTUYecKUid pa3Mep HacTvL 3aBWMCUT OT pasMepoB MPOWM3BOACTBEHHOrO yana. CormacHo
IRDS aToT pasmep paBeH NOMOBMHE PACCTOSHUSA MEXKOY CaMbiMU BrU3KUMKM 3NeMeHTaMW TPaH3UCTopa, BbIPaXKeHHOTo
B HM.

4.2.6.3.2 Otbop npob BoAbl, NpolledLlel Yepea TeCTOBbIM (DUNLTP, U NOCNeayLWNA aHann3 noBepx-
HocTu chunksTpa ¢ noMmolbio C3M pekomeHayeTcsl MPOBOAUTE B COMETAHUM C OHMaWH-MOHUTOPUHIOM YacTul,.
OTOT MeTo[ NO3BONAET NOMYYUTL AOMOMHUTENBHYH MHGOopMaUno 06 ypoBHe 3arpsasHeHus YUB yacTtvuamu.
OH ocobeHHO MoneseH B CriyYyae MexaHU4eckoro paspyleHus UHNWHBIX PunbTpoB. Mpu 3ToM obHapyxe-
HWe YacTuy 3aBUCUT OT cneayowmnx akTopos:

- pasmepa nop cdunetpa (He meHee 50 HM);
KavecTBa punsTpa ((POHOBOIO YPOBHS YacTuL);
YacTu nnowanun dpunsTpa, ckaHupyemMon Ansg nogacyeTa YacTuu;
YYBCTBUTENBHOCTU 3NEKTPOHHOIO CKaHUpYIoLWero MMKpockona.

3HaveHwus, npuBedeHHbIe B Tabnuue 1, npegctaensioT cobol cpeaHve 3HavYeHUs KonMyYecTBa YacTul Ha
nycTom ounsTpe npu ctaHgapTHoMm koadduumneHTe pacnpegeneHua n = 3. Vix onpegensoT ona (unsTpos ¢
pasmepom nop 50 HM B uccnegoBaTenbCKon nabopaTopumn MaTepuanos nNpu ycrnoeun, 4To obbem oThunbTpo-
BaHHoW Npobki coctaenseT 1000 n. 1000 n — 3TO MUHUMAanNbHLIA peKOMeHAyeMbIA 0bbeM Npobbl. YunTbiBas
CNOXHOCTb (haKTOPOB, BNUSKLLNX HA CMOCODHOCTE OBHAPYXEeHUA YacTul, oxuaaeTcs, 4To nabopatopus, Bbl-
nonHawwasa C3M-aHanus, onpegennt MUHUMAanNbHO HeobXxoAMMbIA NPOUEHT nnowaan unsTpa, ckaHupye-
MOFO Ans nogcyeTa, U NPO4EeMOHCTPUPYET TOYHOCTL MOMYYEHHbIX Pe3yrnbTaToB.

4.2.6.4 JononHuTenbHble METOAbI U3MEPEHUA

PekomeHayeTca NpoBOAMTL aHann3 NnoBepxHOCTM 0TpaboTaHHbIX (OUNLTPOB, YTOOLI ONpefenTb CocTas
3a[iepXaHHbIX UMW YacTUL, X KONMYECTBO W pacnpeaeneHne. 370 MOXET NMOMOYb MAEHTUMULMPOBATL UCTOY-
HUK YacTuL, B CUCTEME KaK Ha aTane OnbITHOM aKcnnyaTauuu cuctemsl YHUB, Tak U B npouecce ee XU3HEeHHOro
uuKna.

4.2.6.5 PacnpegeneHue Yyactuy no pasmepy (3akoHOMEPHOCTU NOTHOPMAaNbHOro pacrnpegeneHms)

KoHTponb YacTuL, B yCIOBUAX, KOrda HEBO3MOXHO HAMPsMYy0 U JOCTOBEPHO onpeaenuTb cogepaHue B
Y4B yactuy paamepom meHee 20 HM, crneayeT BbIMOMHATL COFMACHO ynpexaakLeMy KOHTPOM, YTO o3Hava-
eT uccrefoBaHne 3aKOHOMEPHOCTEeN pacnpedeneHunsi YacTuy, B MoAeNbHOM pacTBope.

Ons Toro 4ToBbLI ONpefennThb, Kak pacnpedeneHsl Mo pasMepam 4YacTulbl aspo3onen U YyacTuubl, CO-
Jepxallinecs B BoAe, 4acTo MCNOMNb3yT norapudmuyeckn-HopmansHoe pacnpegeneHue. JlorHopmanesHoe
pacrnpefeneHue — 3TO rpaduK 3aBUCMMOCTU KOHUEHTpaLMKW YacTUL, OT MX MUHMMAIbLHOrO pasMepa, Ha Ko-
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TOPOM KOJTM4YeCTBO 4acTul, U UX pa3mMepbl npenctaBrneHbl B J'IOTapI/ICbMW-IECKOM MacwTabe (CIVE. PUCYHOK 1)
MaTtemaTtmn4eckm OHO onncbiBaeTcs crneoyrwmnm 06pa30M:

fid)=K-d", (1)

rae f(d) — coBokynHasi KOHUEHTpauusa Yyactuy (ans Yactuy guameTpa d u Gonblie),
K — KOHLeHTpaLUWoHHasa nepemMeHHas,
d — gnamertp 4actuu,
n — KoaULIMEHT pacnpefeneHus B norapudMMUYecKoM NPoCTPaHCTEE.

Konu4ectBo yacTuu, wr. B 10, f{d)

10°

10®

107

10°

lg(f(d))
E — Se— 9
i : ............. 8
T ,
i) 6
80 60 80 d um
1 1,3 1,48 1,6 1,7 1,78 19 lgd

AuameTp yacTuL, HM

JIuHKMK 1—7 COOTBETCTBYIOT PA3NUYHbLIM TUMAM MOHOOBMEHHBLIX CMON;
npamas 8 — annpoKcuMauns aHHbIX NUHUK 6

PucyHok 1 — Mpadouky 3aBUCUMOCTUN KONMYecTBa YacTul,
BblAENAEMbIX MOHOOBMEHHBIMW CMOMaMK PasHeIX TUMOB, OT pa3Mepa 3TUX YacTul,

YTobbl onpeaennTb 3HaveHue KoadhrUmMeHTa pacnpeneneHus, cHadana rpaduk Hago annpoKCUMnpo-
BaTb NpsAMon. Toraa koaddUUMEHT pacnpegeneHns n onpegensaeTcs no HaknoHy aTon NpAMon cnegyrLwmm

obpasom:

_ Alg (f(d)

T Ag(d) @

Ha pucyHke 1 npeactaeneHsl rpadukn pacnpefeneHusi, nony4yeHHble Ha OCHOBaHWN CTaTUCTUYHECKUX
OaHHbIX O BblOEMNfAEMbIX YacTuuax M3 ceMmu o0bpasuoB MOHOOBMEHHbIX cMon. [laHHble nonyyYeHbl MeTOOoM
onpegeneHvus pasmepa HaHodacTuy B ugkoctu [LNS] npu nccnegosaHum noHoobmeHHelx cmon ITRS 2014

roga.

11

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 15/66
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-71994-2025



https://gostexpert.ru?utm_source=pdf&utm_medium=70011
https://gostexpert.ru/gost/gost-71994-2025?utm_source=pdf&utm_medium=70011&utm_term=page

FOCT P 71994—2025

MpumeyvyaHuns

1 ANnpoKcUMaLMen HasbIBaT 3aMEHY OOHWUX MaTEMaTUYECKUX OOBEKTOB ApYruMK, B TOM UMK MHOM CMbicne Brnma-
KUMUW K UCXOOHBIM. ANMPOKCMMUPOBATL NOMaHYH NHWIO MOXHO UMW BCHO, UM €€ OTAENbHbIM Y4acToK.

2 Meton LNS noseonset onpefenaTb KOHUEeHTpauMo Yyactul pasmepom ot 5 go 100 HM. LNS npegcTtaenset co-
BoW TpexcTyrneH4aTyo CMCTEMY, BKIHOYAIOLLYIO pacneinuTens HaHodacTvy NanoParticle Nebulizer (NPN), knaccudumkaTop
VOHHOW nogBmkHOCTK B KonbleeoM notoke Annular Flow lon Mobility Classifier (AFIMC) n cuetuuk yactuy ¢ GeicTpon
kxoHaeHcaumen Fast Condensation Particle Counter (FastCPC).

HaknoH rpacduka ans obpasuya MOHOOBMEHHOR cMorbl 6 annNpoKCUMKUPOBAH NpsAMOR 8, a koaduLMeHT
pacnpegeneHus YacTul Mo pasMmepam paccyuTaH C UCnonb3oBaHuem ypaeBHeHus (2) no gsym Toukam (lg (f{(d));
Ilg d) npsamow 8: A(9; 1,03) n B(8; 1,30). B peaynerate n = (8 — 9)/(1,30 — 1,03) = -3,7.

MpuMmeHas opmyny (1) ANA KOHUEeHTpauWK YacTuy, guametTpoM d 1 2d, MOXHO NoMy4MTb NOMe3Hoe Co-
OTHOLUEHWe:!

d n
f(d) = f(2d) - (E) = f(2d) - 2-n- @)

Mpwu 3HavyeHUU KoadpbpuLneHTa pacnpeneneHus n = =3,7
fd) = f(2d) - 237 = f(2d) - 13.

JTO 03HAYaeT, YTo B paccMaTpuMBaeMoM NpuMepe YacTulbl paamepoM B 2 pa3a MeHbLUIe MMeT KOHLEH-
Tpauuio B 13 pa3s bonbwe. [lononHutenbHas nHhopmMauusa npueeaeHa B NpUnoxeHun A.

4.2.6.6 CMOnbl PUHULLHON OYUCTKK

MoHooBMeHHbIe cMonbl OM¥HLI ObITh NPOTECTUPOBAaHLI COMMAaCcHO NPUNOXeHW b, NockonkeKy ABNSAKT-
CS UCTOYHUKamMK YyacTul pazmepom 10—20 Hm.

4.2.6.7 MNopacyeT 4acTul, 0CeBLUMX Ha TeCTOBOW KPEMHUEBOW NnacTuHe

Hapsaay c onucaHHbIM Bbille MOAXOA0M MOXET NPUMEHATLCA MOLENUPOBaHKe NpoLecca U3roToBIMeHUs
yuna Ha KpeMHWeBOW NrnacTuHe ¢ O4HOBPEMEHHbLIM MOLCYETOM YacTuUL, OCeBLUKMX Ha NSacTUHe Nocne Kaxgon
npouenypbl, UMUTUPYIOLLEN M3rOTOBMEHME YMMOB HA KOHTponsHOM o0Bpa3sue. MNogcyeT YacTuL Ha NOBEPXHO-
CTW KPEMHWEBOW MNAcCTUHbLI MPOBOAAT ¢ Nomollb TexHonoruu Surface Enhanced Particle Sizing (SEPS),
pabotarwLlen B guanadoHe ot 8§ go 100 Hm. Ha nnowaaw, coctasnswowen 10 % oT nnowanm nnacTuHel, ocy-
LecTBAAT MU3NYeCcK1iA NOLCHET YacTUL U onpedensiioT UX pa3mep.

B pesynbrarte uccregoBaHun, B KOTOPbIX MCMomnb3oBancd 31oT noaxod, ana 2022 r. n 2025 r. cpopmynu-
poBaHbl OXuAaHWUsa KonudecTea AedekToB Ha 300 MM KpeMHMEBOW NnacTUHe. PacyeThl BbIMOMHEHbI C YY4EeTOM
paamepoe crnoee Gate u Fin (cm. [3], [5]). PeaynbraTtsl 3aTux pacyeToB npeacTaeneHsl B Tabnuue 2.

Tabnuua 2 — [opoxHas kapTa no KOHTponio Yactuy B YYB

2022 . 2025 .
YacTtb
TRAHINCTORA D, HMm Dinn., wr. Cy/mn, wr. IRDS D, Hm Dinn., wr. C./mn, wT. IRDS
C,/mn, wr. 4 C,/mn, wr.
Gate 9,0 50 3.3 1 7,0 6,6 44 1
Fin 3,0 136,1 1256 100 3.5 52,8 43,9 10
MpumeuvaHnune — D, Hm — pasmep gedekTta (4acTuua KpuTudeckoro pasmepa); Dinn., wr. — yucno obHa-
py:KeHHbIX AedhekToB Ha nnacTtuHe 300 mm; C/mn, WT. — vucno Yactuy 8 1 mn YHB; IRDS C/mn, WT. — 4YMcno Yactuy,
B 1 mn Y4B cornacHo oxunganuam IRDS.

4.2.7 Mpekypcopbl YacTuy,

Mpekypcopbl HacTUl, — 3TO pacTBOPEHHbIE COeQVHEHUs!, KOTOpbIe Npw BeickixaHn Y4B obpazyT va-
CTMLbl HA MOBEPXHOCTU NNAcTuH. VIx gonycTMmMoe KONMMYecTBO AOMKHO BblTb CAMOCTOATENBHO ONpeaeneHo
npegnpuaTUeM, aKCNNyaTUPYHOLWMM cucTeMy BOgONoAroToBKM. OCHOBHEIM MCTOYHUKOM MPEKYPCOPOR YacTul,
B YyNETPAYNCTON BOAE ABMSKTCA BbICOKOMONEKYNSPHbIE OpraHnuyeckue BellecTBa, KOTOpble BbIMbIBAKOTCS W3
MOHOOBMEHHBLIX CMOn.

4.2.7.1 HoBble meToabl nogcyeTta vactuy, (cM. 4.2.7.2), NocpeacTBOM KOTOPbIX MOXHO 0BHapyXuTb ya-
cTuubl pasmepom A0 10 HM, NO3BONSAIOT BbIABUTL HAa NOpsSOKK Bonbluee KOoNMYecTBO YacTUL No CPaBHEHUIO C
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Konm4ecTBoM YacTuLl, onpegensemMblm JICH. OHo moxeT gocturate 6onee 100 000 yacTtuy Ha 1 mn. Boamox-
HO, BOMNBLUMHCTBO 3TUX YaCTUL, — BbICOKOMONEKYNAPHbIE OpraHnYeckre npegLluecTBEHHUKM YacTul, He oBHa-
pyxuBaemble JICH. Takue «npo3padyHbie» OpraHuYeckuMe YacTUllbl MOTYT OKasaTb 3Ha4YMTellbHOe BMUSHWE Ha
BbIXO NPOAYKUUM MO Mepe nepexoa K TEXHONMOMMSM C LWWMPUHON NHUKM MeHee 10 HM 1 3D-apxuTtekTypam, rae
YacTuubl pasMepoM BCEro B HECKOMbBKO HAaHOMETPOB MOryT MOBAWATH Ha Npou3BoacTeo. Llenesoi ypoeeHb
npekypcopoB YacTtuy no LNS (cm. 4.2.7.2) coctaenset opueHTupoBodHo 20 000 yacTtuy B 1 mn YUB.

4.2.7.2 WccnepoBanua cogepxaHua B YUB yactuy pasmepom 3—500 HM cTanu Bo3MOXHbI bnarogaps
TEXHOMOorM1 aHanuMaaTopa HaHo4YacTvu B xuakoctu LNS. Metog LNS cocTouT 13 Tpex TexXHOoNnormdeckux ata-
noB. CHauana Y4B gucneprupyetcs B BuAe Kanernb, Npy 3TOM JONYCKaeTCA, YTO KOHLeHTpauma Yyactul B YYB
M3HauyanbHO TakoBa, YTODbI NPY pacnbiNeHWM B KaXXA0W Kanne npucyTcTByeT He Gonee ogHoi YacTtuubl. Kpo-
Me TOro, Mpy¥ U3MEPEHUN B paznuyHbIX paboumx ycnoeusax npubop cnocobeH onpeaensTh, SBNAKTCA N4 U3-
MepsieMble YacTuLbl W3HAaYarbHO PacTBOPEHHbIMU UMK Npekypcopamu Yactul. [anee kannu noaBepralwTcH
BbICYLUMBaHWMIO M POPMUPYETCH aspo3orib (B3BECH TBEPALIX HAaCTUL, B BO3AyXe UMK raze-Hocutene). Aaposonb
HanpaBnsAeTcs B CKaHMPYHLLWA aHanw3aTop noaBwKHOCTM YacTul (Scanning Mobility Particle Sizer, SMPS),
KOTOPbIA MOXET pasnuuaThk YacTulbl OT 3 HM. 3TOT METOA CYMTaeTCsA NepcnekTUBHLIM ONA AeTEeKTUPOBaHUSA
npeKypcopoB YacTtuy [6].

MpumeyaHune — B cBow oyepenb, SMPS npegcrtaensier coboll kombuHauuio metopoe Differential Mobility
Analyzer (DMA) nnun Annular Flow lon Mobility Spectrometer (AFIMS) n Condensation Particle Counter (CPC). B nepsom
NPOMCXOAWT KNnaccudurkaumua YyacTul no pasmepy, Bo BTOPOM — (DOPMUPOBaHWE Kanens KOHAeHCaTa Ha MOHOAMCIEPCHBIX
YyacTvuax, npoweawmnx knaccudmkaumio. Kannu dopmupylotea Takoro pasmepa, 4tobel oHM Mornu BeiTe 0BHapyxeHbl
ONTUYECKUM METOOOM.

4.2.8 MukpoopraHusmbl

MukpoopraHnamMel MOTYT BbI3biBaTk Te Xe TUMbl AedeKToB, YTo U Apyrve vYactuubl. MukpoopraHuaMel
0ocoDeHHO BaXHO KOHTPONMPOBAaThL BO BPeMs 3anycka v BBoAa B 3KCNMyaTauuio, T. K. OHM MonajatoT B CUCTEMY
Yallle BCEro B pe3ynbraTe 3arpsa3HeHna MOHTUMPYEMbIX KOMMNOHEHTOB. MUKpOOpraHnamMbl HEBO3MOXHO 0BHapy-
XWUTb € noMoLLbo JICH, NOCKONbKY OHWM MMEKT CXOXUIA C BOAOW KO3 ULMEHT NPENOMITEHMS.

B NOCT 34786 npuBeneHbl HaOgexHble, 3KOHOMUYHbLIE U penpe3eHTaTuBHbIE METOObLI OBHapYXeHUs re-
TepoTpohHbIX BaKTepUiA.

MpumedyaHue — letepoTpodHble BakTepun — BakTEPUU, UCTIONBL3YIOLWLME OPraHUYECKUE COBNMHEHWUS B Kade-
CTBE WCTOYHMKA 3Hepriv v yrnepoga. MogasnsiolLee YMCHo M3BECTHBIX BUAOB BakTepuii OTHOCUTCS K reTepoTpotHbIM.

4.2.8.1 OBbIYHO KyNETUBMPOBaHWE NPOBOAAT OAHOBPEMEHHO B TPEX NOBTOpax 04HOM Npobkl, unsTpys
obpasubl 3aceBaemoit Boabl obvemom 100 mn, 1 n unu Bonee. Temnepatypa MHKYBaUun BapbupyeTca OT
22 °C po 36 °C, epemsl UHKybauumm — oT 24 4 go 3 gHell. Beibop 0BoMx NnapameTpoB 3aBUCUT OT BHYTPEHHUX
cneundukaumii komnaHuy. OBLENPUHATLIA NPOMBILLNEHHLIN cTaHOapT — (22 + 2) °C B TeveHue 24 u.

MpumeyaHuna

1 Bo BpemMs BBOZA B IKCMITyaTalmio HOBOW CUCTEMbI PEKOMEHAYETCA NATL NOBTOPOB OAHOW Npobbl (ANA yeenuye-
HWA TOYHOCTK PE3YNLTATOoR).

2 B kayecTBe ansTepHaTuBbl MeToamkam, ykazaHHelM B TOCT 34786, moxHO mMcnone3oBats arap R2A (metog APHA
9215). OTOT METOA AAET CXOXKME pesynbTathl.

3 HecmoTpga Ha To 4TO B Tabnuue 1 ykazaH Tonsko o6wem npodel 100 MM, pekoMeHayeTca UCMOoNbL30BaThL ABe Npobbl
pasHbix obbemor 100 n 1000 mn. Mpu NoNoxUTENLHOM pesyneTaTte nogcyeta BakTepuil UMeHHO UCMNONb30BaHUE pasHblX
06beMOB, €Cny OHO NOoKa3ano 3KBMBaneHTHoe KonvdecTeo GakTepui (NpMMepHO Ha nopagock 6onelwee konudecteo KOE
B npobe o6vemom 1000 mn no cpaBHeHuto ¢ npobon o6vemom 100 mn), AoKka3biBAET UCTUHHOE 3arpasHeHne YUB (a He
3arpsisHeHuwe npobel Bo Bpems otbopa).

4.2.8.2 [pyHATO cYnTaTh, 4TO €cnv B BonbLIMHCTBE NPOb MUKPOOPraHuambl He 0BHapyKeHkl, TO pe3ynb-
TaT COOTBETCTBYET TpeboBaHuam Tabnuubl 1.

4.2.9 KpeMHU#A

KpeMHWiA MOXeT npucyTcTBOBaTh B YYB B BAe pacTBOPEHHbLIX K KOMMOUAHLIX COeAUHEHWN.

O6wee cogepxaHue KpPeMHWS, KOHLEHTpauus KOTOpOoro OObIYHO BbipaXaeTcsi B MKI/M B nepecyere
Ha OMOKCWA KPEMHWS, U3MepseTcs MeTogaMy atoMHo-abcopbumnoHHOM cnekTpocKonuu B rpadyuToBOM neyn
(GFAAS), aTOMHO-3MWCCUOHHON CMEKTPOCKOMNUU C MHAOYKTUBHO-CBSA3aHHOM nnasmon (ICP-AES), onTtuko-amuc-
CUOHHOW CNEeKTPOCKOMNUM C MHAYKTUBHO-CBSI3aHHOW aproHoBou nnasmoin (ICP-OES), macc-cnekTpockonuen ¢
WHOYKTMBHO-CBA3AHHOW Na3moi BbiCoKoro paspeleHus (HR-ICP-MS) nnv no cuHeMy KpemMHuin-mMonmbaeHo-
BOMY KOMMeKCY pOTOMETPUYECKUM METOO0M.
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4.2.9.1 PacTBOpeHHbIA KPEMHWUA, KOHLIEHTPALUMWSA KOTOpPOro obbl4YHO Bblipa)XkaeTcs B MKI/N B nepec4yeTte
Ha OWOKCUA KpeMHUSA, n3amepseTcsa MeToaoM (hOTOMETPUM MO CUHEMY KPEMHUA-MONMBOEeHOBOMY KOMMIEKCY C
npegBapuUTenbHbIM KOHLEHTPUPOBAHWEM NPob UMM METOAOM WOHHOW XpoMaTorpaduu.

4.2.9.2 KonnougHblin KpEMHUIA cYUTaT 0cOBEHHO BpeaHbIM AN MPOWM3BOACTRBA NONYNpoBOAHUKOB. [o-
3TOMY KOMNIOWAHBIA KPEMHWIA cnedyeT KOHTPONUMPOBAaTh Kak YacTulbl 40 HEODHAPY>KMBAaEMOro YPOBHS.

4.2.9.3 lNoka He pocTyneH adeKTUBHLIN KOHTPOIb YacTuL, KPUTUYECKOro pasmepa AnA nogrsepxae-
HWSl OTCYTCTBUA KOMMOWZHOMO KPEMHWsl, PEKOMEHAYETCst U3MepsTb 0BWMA U pacTBOPEHHBIN KPEMHWUI, UC-
nonb3ys Hanbonee YyBCTBUTEMNbHLIE METOAbLI.

4.2.9.4 KonnowaHblil KpeMHUI onpeaenstoT KOCBEHHO, KaK pasHOCTb KOHLUEHTpauuK obLLEero KpemMHus v
KOHLUEeHTpaLWUn pacTBOPEHHOTO KPEMHMUS.

4.2.9.5 MNpegensl obHapyxeHusa obLLero KPEMHUSA CIULLKOM BbICOKW, YTOObI ObITh NONE3HLIMK B Kade-
CTBE 3anacHoro mMeTtoga obHapy)eHus 4acTuy KonmnougHoro kpemuus. Mamepenne NVR moxeT obecneyuntb
OHMaNH-UHOMKALWIO NPUCYTCTBUA KONNMOMOHOro KpeMHna B YHB.

4.2.9.6 Ons Toro 4tobbl ynyywnTs 3 eKkTMBHOCTL OnpeaeneHs KOnnouaHOro KpeMHUS, peKOMeHay-
eTCcs pa3MecTUTb TOYKY KOHTPOMS KONMOUOHOro KpeMHUS Ha Bxode B punbTpbl PUHKULLHOW ovncTku. MNocnen-
HUWE elle yMeHbLIAaT coaepxaHne KonmnouaHOoro KpemMHUs, YTo NO3BOMUT CHU3WUTL PUCKW NS NPOU3BOACTRA.

4.2.10 AoHHLIEe NnpumMmecu

4.2.10.1 AHMOHBI 1 KATUOHbI, TAKWe KaKk aMMOHWIA, Bpomua, xnopua, dTopwa, HATPAT, HUTPUT, docdar v
cynbat, MmoryT BbiTb OnpefeneHbl C MOMOLbK WOHHOM XpomMaTorpacduin.

4.2.10.2 B Tabnuue 1 nepevymcneHbl 3NemMeHTbl, COLepXaHne KOTOPbIX KOHTPOMMPYETCs B YIbTPa4YMCTON
BOLE.

Mpumedvyanune — C nomowpbio metogoB GFAAS, ICP-AES unu ICP-MS moryT GbITh onpeneneHsl 0o 68 ane-
MEHTORB, NPEACTaBNALIUX MHTEPEC, BKIOYAs nepedncneHHsle B Tabnvue 1.

4.2.10.3 VMoHbl MeTannoe okasblBalT 3HAYNTENLHOE BAUAHWE Ha BLIXOS NONYNPOBOAHUKOR MO CReayho-
LWUM NPUYMHAM:

- LWenovHbie MeTanmnbl MOryT Bbi3biBaTb NPOBOI AN3NEKTPUKOB;

- MeTannel, obpasyoLme cunuunabl, MoryT Bbi3bliBaTb NPobO QU3NeKTPUKOB;

- NMepexofHble W TshKenble MeTan bl MoryT MPUBOAMTL K Aed)eKTam KpucTannos, npobnemam co peme-
HEM >XM3HWU MUKPOCXEeMbl N Jaxe K NOBEPXHOCTHOMY AedeKTy BOKPYr YacTuy, MeTanna;

- nepexogHble MeTanmnbl MOryT BMUATb Ha p-N-nepexobl.

4.2.10.4 AHWOHBI MOTYT yCUNMBaTbL agcopbL M0 MOHOB METAINIOB U 0Ka3blBaTh BMMSIHWE HA BbIXOA NOMy-
npoBoaHWKoB (cm. 4.2.10.3).

4.2.11 TemnepaTypa

Tabnuua 1 cogepxut TpeboBaHMa K TeMnepartype Ans obopygoBaHus doTtonuTorpadun ¢ NorpyKeHu-
eM, ncnonbayrwero YYB B kKauecTBe NOrpy:KHOM XMOKOCTU: cTabunbHOCTL Temnepatypsbl £1 °C, Temnepartyp-
HbI TPagMEeHT — CKOPOCTb MaMeHeHus Temnepatypbl — < 0,1 °C/10 MuH.

5 TexHonoruu NnpousBoACcTBa YNbLTPAaYUCTON BOAbI

[MpoX3BOACTBO yNLTPAYMCTON BOALI NpeacTasnseT cobo MHOroctTaguiHbIR npolecc, ocobeHHOCTh KO-
TOpPOro B TOM, YTO ynkTpaducTas Boda notpebnsietcda B MOMEHT nonydYeHus. Hemcnonb3oBaHHas ee vacTb
BO3BpalLaeTcH B EMKOCTb 1 3aTEM MOBTOPHO HanpasnaeTcsa Ha (PUHULLHYI0 04UCTKY. Mpouecc nonyvexnus Y4YB
HenpepbiBHLIN. B HacToslWweM pasaene onvcaHa cucTemMa nonyvyeHns yrnsTpaducTon Boabl.

HacTtoawwmi ctaH4apT BblAENAET Crieayolne oCHOBHbIE CTaaAuKU nponssoacrea Y4YB:

- Mony4YeHne cBepx4yncTon (nognutoyHon) sogbl (CHB);

- nonyyeHune Y4B v ee pacnpeneneHune notpebutensm.

CYB saBnsertca ncxogHon Ans nonyyveHus YYB. Tunoeas TexHonorvyeckas cxema CUCTEMbI BOOONOA-
rotoBkn Y4B npuBegeHa Ha pucyHKke 2. OnvcaHne OCHOBHbIX NMPOLECCoB NpeacTasnieHo B 5.1—5.3.

KoHTypbl pacnpegeneHusi 4na gocraeku YYUB k TexHonornyeckomy obopyooBaHWiO M Bo3BpaTa Heuc-
NMonb30BaHHOM BOAbI B EMKOCTb paccMOTpeHbI B pasgene 6. bnok-cxembl nonydveHus CHB npueeaeHbl B npu-
noxeHun B, a Bnok-cxemel nonyyeHuns u pacnpegenedns Y4B — B npunoxeHun I.

B npunoxeHunn [ npeactaBneHo onMcaHvMe NOBTOPHOIO Mcnons3oeanua [B.
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NMPEABAPUTENBbHAA OYMMCTKA BOMObI

MPEOBAPVTENLHAA NOArOTOBKA MEPBUIHCE
( 1 OEECCONMBAHVE R
Pesepeyap WoHHBI# O6patHbii YOB
WCXOAHON P SUnNeTpBI obmeH OCMOC Crapus
BOOL! {onums) {1 cTyneHs) Emﬂ:ﬂoﬁ
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PUNETPLI l ———————————————— | i
Ha TouKax
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PucyHok 2 — Tunoeas TexHonorMdeckas cxema cuctemMbl Bogonogrotoekn YUB (cm. [7] — [9])

5.1 NonyyeHue cBepx4yncTOn (NOANUTOYHON) BOAbI

Cuctema nony4yeHuna CHB BknwoyaeT B cebs cnegyolime stanbl:

- npegBapuTenbHas o4ncTka Boabl (nonyveHve YOB);

- OCHOBHas o4ucTKa Boabl (nonyyeHue CHB).

5.1.1 NpeaBapuTensHaa oyncTka BoAkl (nonyvyeHue YOB)

3Ta yacTb cMcTeMbl BOAOMOATOTOBKM BKMOYAET NpeABapUTENbHYHO NMOArOTOBKY — BCE CTaavuun MOAro-
TOBKW BOAbI Nepeq NepBow cTyneHblo obpaTHoro ocMoca — 1 nepeBMYHoe obecconuBaHue Ha NepBoi CTyNeHn
obpaTtHoro ocmoca. Ha Bbixoge gomkHa nonydatbest YacTWyHO obecconeHHas Boga. CocTaB TexXHonornde-
CKOW Lenoykn npegBapuTenbHOM NOATOTOBKM 3aBWMCUT OT XMMWYECKOr0 COCTaBa WCXOAHOW BOAblI U OOIBKEH
obecneunBaTb cTabunbHyto paboTy ycTaHoBKkM obpaTHoro ocmoca. Hanbonee BaxHble napaMeTpbl MCXO4HON
BOAbLI — 3TO KOMMOWAHbIA MHOEKC, obwas »ecTKocTb, obliee Xene3o, MYTHOCTL, antOMUHWUIA, CBOBOOHLIN
Xnop, obwuin opraHnyeckuid yrnepog. MNpeaeapuTensHas NOArOTOBKa BOOLI MOXKET BKMKYaTh B cebs Kombu-
HaLW U3 NepedYncrneHHoro Huxe obopynoBaHUs, HO HE OrPaHUYMBATLCA UM.

5.1.1.1 EmkocTu. EMKOCTbL MCXOQHOW BOAObI NpeaHa3Ha4vYeHa aAng co3gaHus 3anaca BoAbl, 3allMLLaLwero
CBI1 ot kpaTkoBpeMeHHbIX nepeboeB B BogocHabxeHnn 3aBoga. EMkocTe YyacTuyHo obecconeHHOW BOAbI
MokeT BbITb HeobxoguMa B TOM criyvae, Korga ecTb noTpebuteny Boabl, KOTOPbLIM AOCTaTOYHO kavecTea HOB.
EMKOCTb JEMOHU30BAHHOW BOALI MpegHa3HavyeHa Ans HAKoMMeHWsa 3anaca nepMearta BTOPOW CTyNeHu ycTa-
HOBKW 00paTHOro oCcMoca — OEeUOHU30BaHHOM BOAKI, @ TaKKe AN OpraHW3aUuy KOHTYpa LMPKYNALMN BOKPYT
ycTaHoBkK Y®-0bnyyeHuns, gerazaumm n UHULLHON AenoHu3aunn. B cnydyae opraHusauumy LUMpKynsaumm Bos-
MOXKHO NoTpebyeTcs TennoobMeHHbIN annapar aAns oTeoga n3bbiTodHOro Tenna.

5.1.1.2 TennoobmeHHoe 0BopynoOBaHMe KOMMNeHCUMpPYeT KonebaHusa TemMnepaTypbl UCXOOHOW BOAbI, Npe-
NATCTBYSA BbiNafgeHUI0 KOHOEeHcaTa Ha NoBepxHocTv obopynoBaHua 1 obecnedvrBasa ctabunbHyto paboty ycTa-
HOBOK obpaTtHoro ocMoca. Kpome Toro, oHO fIBNAeTcA NepBoi CTyNeHbo TeMnepaTypHoi ctabunuaaunm Y4YB.

5.1.1.3 OunLTpbl pasnMYHON KOHCTPYKUWWM MpefHa3HadveHbl ANs KOPPEKTUPOBKM COCTaBa WCXOLHOWN
Boabl, obecneunBasa ctabuneHyo paboTty YOO. 310 MOryT BbiTe QUNLTPLI C 3EPHUCTOW 3arpy3Kon, MUKPO-
PUNBLTPLI, YNBTPpaUnbLTPbI.
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DUNbLTPbLI C 38PHUCTON 3arpy3kon — 3To eMKocTHoe obopynoBaHue ¢ TpybonpoBofamu 1 apmaTypon, B
KOTOpPOM B KadecTBe paboyen cpegbl MCNONb3yeTcs UNbTPYyLWMiA matepman. B 3aBucMMocT OT uenu aTo
MOKeT ObITb KBApLUEBbLIA NECOK, MMAPOaHTpaLWT, KatanuTuyeckana uUneTPyOLWas 3ackinka, MoHoobMeHHasd
cMona, aKTUBMPOBAaHHBIA yronbk. B npunoxeHun E KpaTko npuBefeHbl CBOMCTBA pa3nNUYHbIX (OUMNETPYHOLLUX
MaTepuanos.

PUNBTP-yMArYMTENDb C 3arpy3koi U3 KaTMOHOOOMEHHOW CMONbI NpeaHasHaqYeH ANs yaaneHws U3 wc-
XOAHOW BOAObI WOHOB KanbuUusi, MarHust n B6apus, T. K. 9TW KaTMOHbl 06pasylT HepacTBOPMMbIE OCaaku Ha
MemBpaHax YOO. BmecTo ucnonb3oBaHus UNbTPOB-yMsAr4UTENen Ana nogaeneHus ocagkoobpasoBaHms Ha
MembpaHax YOO MOXHO O003MpoBaTb aHTUCKanaHTel — BellecTBa, NogaBnstolmne BbiNnageHWe 0CagKkoB W3
nepechIWEeHHbIX PpacTBOPOB.

5.1.1.4 ObopynoBaHue Ana MukpoduneTpaLny ycTaHaBNMBAKT neped MmembpaHamu o6paTHOro ocmoca
OIS UX 38l MThl OT NOBpeXAeHNs YacTuuamu. [insa MmukpodunsTpaumnm ¢ peituHrom 1—>5 mMkMm pekomeHgyeTcs
MCNONb30BaTh ropUpoOBaHHbIe (DUNLTPO3INEMEHTHI, HA KOTOPbLIX YETKO onpeaenseTcs nepenan AaBneHus
NpW X 3arpsisHEHW 1 HEBO3MOXKeH npoboil. He pekomeHayTCs BCNeHEHHbIE U HAMOTaHHbIE MUKPOUNETPLI.

5.1.1.5 ¥YneTpadunsTpauuss — 3TO NpoLecC OYMCTKKM BOAbI, BbINOMHSAEMbIA HAa YCTAHOBKE, OCHOBHLIM
3MNEeMEeHTOM KOTOPOW ABMSOTCA pereHepupyemMble ynsTpadunsTpaLoHHbIE 3NEMEHTLI C pa3MepoM nop Me-
Hee 0,05 mkM. B cocTaBe npeqnoAroToBKKM TakMe YCTAHOBKM NpefHa3HadveHbl AN8 Nony4YeHusa BoAbl C HU3KNM
KONMOWAHBIM MHAEKCOM W SIBNSAKTCHA BbICOKOTEXHOMOIMYHOW 3aMeHon ANnsA UNLTPOB C 3€PHUCTLIMK 3arpys-
Kamu (Necok, rmgpoaHTpaLuT).

5.1.1.6 ObpatHblil ocmoc (O0) — aT0 TexHonorusi, peanu3yemas Ha mMemBpaHHbIX 3nemMeHTax ¢ ce-
NEeKTUBHOCTBI 3adep)KaHUA pacTBOPEHHLIX B BOAEe OOHO- W MHorosapsaHsix noHoe 6onee 90 %. Takxke ¢
BbICOKOW cTeneHb 3h(eKTUBHOCTM yOansaTCa KoNnouaHble NPpUMECH WM OpraHuYeckue BellecTBa, UMeto-
lWne KpynHble monekynel. OgHako TexHonorusa obpaTtHoro ocMoca He obecneynmBaeT NpPUEMNEMbIA YPOBEHb
3agepKaHuna BeLecTB, MOMeKynbl KOTOPbIX B BOAHOM pPacTBOpE He 3apsbkeHbl unv crnabo nonsipu3oBaHbl; K
HWM OTHOCKMTCS yronbHas, bopHas, KpeMHWeBasi KUCNOoThbl, aMMUaK, rasbl (KUCNOpPoA, a3oT), ModeBuHa. Ecrnin B
NCXO0OHOW BoAe npeobnaaawT ruapokapboHaThl, TO Nocne nepBoi cTyneHn obpatHoro ocMoca YOB cogep-
KUT paBHOBECHOE KONMUYECTBO YIMeKMCNoThl, a pH ee Ha 1—2 eanHWLBI HMXeE, YeM y UcxodHowW Boasl. Nepeq
YOO uenecoobpa3Ho npeaBapuTenbHO yAanuTe CBODOAHYI YIMEKUCNOTY BAKYYMHO-3KEKLMOHHBIM METOO0M
(KO3 PULIMEHT 3KEKUUN BO3OyXa OOMKeH ObiTh He meHee 15). [Ins uenen nepeBuyHoOro obecconuBaHUsa Uc-
nonb3yoT ogHy cTyneHs OO.

[na 6onee rnybokoro yganeHus sarpsisHuTenein nonyvyeHHyo HOB HanpasnsaioT elwe Ha OgHY CTyneHb
0O0. Takoi npouecc MoXeT bbiTb peanu3oBaH Kak Ha AByX OOHOCTYMNeHYaTbix ycTaHoBkax OO, ycTtaHoBMneH-
HbIX OOHa 3a OPYroW, Tak M Ha OOHOW OBYXCTYNeH4YaToW ycTaHoBke (cMm. Takxke 6.2.1.5). ObecconueaHue Ha
BTopou cTyneHn OO siBnAeTcs NepBbIM 3TanoM OCHOBHOW OYUCTKM BOAbI.

5.1.2 OcHoBHas o4ucTKa Boabl (nony4eHue CYB)

OcHOBHas o4MCTKa 4acTM4HO 0DecconeHHoW BoAdbl BKOYaeT cTtaguio obpaboTkM Ha BTOPOW CTyMEeHM
0O, obpaboTky YP-uznyveHnem, gerazaumio u rnybokoe obecconmBaHme Ha hunbTpax ¢ MOHOODMEHHOR CMO-
JIOM UNKn ycTaHOBKax anekTpogenoHunsaumn. ObpaboTtaHHas TakuM obpasom Boga, Kak npaBuio, COOTBETCTBY-
eT Mo yaensHOMY CONMpOTUBNEHUIO Tuny E-1.

Ha aTan ocHOBHOW OYMCTKW AOMyCKaeTcsl BO3BpallaTk UCNONb30BAHHYH noTpebutenamu YUB, ecnu ato
He yxydlaeT Ka4yecTBo nonydaemon Y4B.

5.1.2.1 Bropasa ctyneHb OO cyHKUMOHMPYET aHanorM4Ho nepeoi (cM. 5.1.1.6) ¢ Toi pasHuuein, 4To
Ha Bxog nogaetcs YOB, a Taike Bo3BpaliaemMas nocne ucnonb3oBaHua YUB. [Ina yBS3KM NOTOKOB MOXET
notpeboBaTbCs NPOMEXYTOYHaa emKocTb. BTopas cTyneHe OO paboTaeT B yCnoOBMSX, UCKIOHYAKLWMX PUCK
ocagkoobpaszoBaHnsa Ha NOBEPXHOCTM MeMOpaH, 3a UCKM4YeHem Mukpobuonoruyeckoro obpactaduns. Bro-
pas cTyneHb MPUMEHSIETCA AN yaaneHus cnabo MoHU3MPOBaHHLIX NpuMecei (BOpHOM, YTONbHOM U KpeMHUe-
Bow kucnot). [inga atoro Ha Bxog YOO po3upyeTcs wenoys Ao 3HadveHusa pH Boakl ot 8,3 o 9,5, uto Bhi3biBaET
WOHW3aL MK YKa3aHHbIX BbilLe NprMecei U UxX danbHelwee cenekTnBHoe yaaneHue Ha membpare. [losnpoea-
HWe B NOTOK r’MOPOKCKMAA HaTpUsa YBeNUYMBAET COAepXaHWe HaTpusa B BOLE, OJHAKO ecrii rnocne nepBon cTy-
neHyn OO n3 HYOB yganeH yrmekucrblii ras, To KOppekTupoBka pH notpebyeT 3HaYNTEeNbHO MeHbLINX 06beMOB
Lenoyu, 4yto BnaronpuUsaTHO CKaXKeTcs Ha obuwein MUHepanu3aumMm Bogbl.

YoensHoe 3NeKkTpMYeckoe CconpoTuBreHwe nocne BTopol ctyneHn OO wmoxeT pocturate Bonee
1 MOmM-cm™m, K1, Kak npaBuno, oHo He Hke 0,5 MOm-cm.

Ecnu B MCXOQHOM BOge NMPUCYTCTBYET 3Ha4yuMTenbHOoe Konu4yecTBo Oopa, TO NS ero yaaneHus MOXHO
MCMNonNb30BaTh DOPCENeKTUBHbIE CMOMbl UMEHHO Ha 3TOW CTaAWuKM OYMUCTKM.
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5.1.2.2 ObpaboTka Y®-nanyyeHmem ¢ OnuMHOW BomHbl 185 HM no3BonseT yaanuTb OpraHW4yeckue co-
egnHeHuA. Nog Bo3gencTeneM YP-nany4yeHus MpPOMCXOOMUT Kak NomHOe OKMCIIEHWE OpraHWYecKnX BeLLecTB
[0 YrMekucnoTel U BoAbkl, Tak U HEMOMHOe WX OKUCreHne — (MYHKUMOHaNU3aunsa: HernomnsipHele opraHuyeckue
COefVHEHWs CTAHOBATCH 3apPSKEHHBIMW U 3aTeM COpBMpyoTcs Ha MOHOOOMEHHON cMone.

Ona yoaneHusa opraHuYecknx BelecTB MOXeT NPUMEHATLCH aKTUBMPOBAaHHLIW yronk. B 3aBucMMocTi oT
cTaguv 06paboTkM Boabl 3TO MOXeT OblTb CTAHAAPTHbLIM aKTUBUMPOBAHHbIA YroNb HAa y4acTKe npeaBapuTenb-
HoW nogrotoBkK (cM. 5.1.1.3); OTMbITBIW Yronb NOCHEe NepBOi CTYNEHW OCMOCA MW YNbTPaYMCThIA yINepoaHbIi
copbeHT (nony4yaembld U3 AMCTUNNMPOBAHHOIO MasyTa) Ha cTaanM UHWULWHOMO 06ecconnBaHns B CMECK CO
CMelLlaHHOW CMOINON, YCTAaHOBIEHHLI Nepen unv nocne ycTaHOBKM aNekTpogenoHu3auuu (cMm. 5.1.2.4). B no-
cnegHeM cnydvae gomkHa ObiTb MpegycMoTpeHa AONONHWTENbHaA OYMCTKa BoAbl HA (bUNbTpe cMellaHHoro
JencTBuUA.

5.1.2.3 [erazauusi NnpoBoAMTCH NPeEXAe BCEro ANs yaaneHus yrnekucnoTsl (Tak HasbiBaemas aekapbo-
Hu3auums). MNpu gerasaumn MoryT BbiTe Takke yaaneHbl pacTBOPEHHbIe ra3bl — Kucnopopg v asoT. [Npu mem-
GpaHHOWM Oerasaunv OOHOBPEMEHHO C yAaneHWeM BO34yXa NpoWMCXoaWT yoaneHue W3 BoAbl 3arps3HeHuin
(npumecen), copbupyeMbix U3 atMocdepHoro Bosgyxa (napbl OpraHUYecknx COoeAMHEeHWi), KOTopkle MOryT
OblTb KPUTUYHBIMK Ha aTane OCHOBHOW OYMCTKM BoAbl. Takke MemMbpaHHas gerasauusd MoxeT BbiTe npume-
HeHa ONS HacbIWeHWs BOAbl a30ToM Ha hoHe yganeHus kucrnopoda (Mpu MCrnonb3oBaHWMK a3oTa B KadecTBe
rasa-HocuTens).

5.1.2.4 ®dvHanbHoe obecconnBaHne NoAnNUTOYHON BOAbI, KaK MpaBuno, NPoBOAAT C NOMOLLbI TEXHOMO-
rMn anekTpogevonusauunn (30U), koTopas peanusyetcs B 3NEKTPOMOHWUTOBLIX MOAYNAX, NPeacTaBnsoLmMX
coboll onpegeneHHbIM 06pa3oM CKOHCTPYMPOBaHHbIe (UMETPblI CMELLIAHHOTO AelCTBUS, B KOTOPbIX MOHOOB-
MEHHas cMona pereHepupyeTcs nog Bo3AelCcTBMEM anekTpudeckoro Toka. [pu pabote 3[M nony4atoT asa
NoTOKa BOAbI: AeN0OHM3aT U KoHueHTparT. IMoTok koHueHTpaTa obkivHo cocTtaenseT oT 5 % go 10 % ot mucxoa-
HoW BoZbl. [lenoHuzat npeacTasnaet coboin CUB ¢ yaenbHbIM anekTpuyeckum conpoTtusneHnem ot 10 go
18 MOm-cm 1 copepxaHnem OQY He Gonee 100 mkr/n.

5.2 Mony4eHue ynsTpauucTon Boakl U ee pacnpenerneHue

5.2.1 Cuctema nony4yeHua u pacnpegeneHusa YYB npeactaBnaeT cobom LMPKYNSALMOHHBIN KOHTYP, BKITHO-
yarLLui B ceba UHULLIHYI OYUCTKY U HakonuTenbHY eMkocTb YYUB. CYB nogaetcs B eMkocTb YHUB 1 fanee
nocTyrnaeT Ha UHULLHY O4MCTKY. PUHMLLIHAA O4MCTKa BKNoYaeT B cebn o6paboTky Boabl YP-uznyveHunem,
cTabunuaaunio Temnepatypbl B TennoobMmeHHuke, huHWWHOe obecconmBaHme Ha UALTPax CMeLIaHHOro
AeicTBusA, Aerazauuio, yaaneHme Jyactuy cornacHo tpebyemol cneuyndmkaym nponssonctea. Kpome Toro,
cucTema nonyyeHus U pacnpegeneHus YYB cogepxuT cucTemy KOHTYPOB, KOTOpble pacnpegenstoT YYB no
noTpebuTensm 1 BO3BpaLLAKT HEWCMOMNbL30BaHHYK BoAy 06paTHO B eMkocTk. lNocTosHHas uupkynauua YUB
Mo 3aMKHYTOMY KOHTYpPY NO3BOMNSET NOAAEPXKUBATL KadecTBO YHYB Ha cTabunbHOM ypoBHe, yCTpaHAsa BO3aei-
CTBME Ha Hee maTepuanoB TpybonposodoB M 0b6opynoBaHMA.

5.2.2 EmkocTe YYB — 310 eMKOCTb, B KoTopyto noctynaetT CUB v3 cuctembl nonyvyeHuss nognuTo4HON
BOAbl M Bo3BpalwaeTtcs YYB vz koHTypa pacnpegeneHus. EMKocTb npegHasHadeHa Ans CriaXcMBaHWUA Nu-
KoB noTpebneHus U obecnevnBaeT 3anac BoAbl HA BPeMS MPoBeAeHUs pernameHTHbIX paboT. EMKOCTL Mo-
XeT DbITb cCHabXeHa OTAENbHbIM KOHTYPOM AnA nojadu B Hee 03oHa. O30H MOXET reHepupoBaTtbes u3 YUB
3NEKTPOXUMUYECKUM METOLOM UNu Apyrium cnocobom. Bo BpeMs 3anycka cUCTeMbIl 030H MOXET ObITh BBeAEH
B EMKOCTb WM B KOHTYP pacnpeieneHus Ons WX rapaHTMpPOBaHHOM caHauMu, npy 3ToM He notpebyeTcs uc-
NOnNb30BaTh AE3UH(EKTAHTHLI, KOTOPbIE 3arpsA3HAT YACTLIA KOHTYP. Kak npasuno, ons Hagnexawmm obpasom
CMPOEKTMPOBAHHOW U ODCNY»KMBAEMOW CUCTEMbI NOALEPKAHMNE NOCTOSAHHOMO YPOBHS 030Ha A5 NoAaBneHns
pocTa MUKpodnopsl He TpebyeTcs.

5.2.3 TennoobmeHHoe obopyaOBaHME PacCUMTLIBAKT U BbIOMpAT MCXoada U3 cneludukalm nonb3o-
BaTens, Hanpumep: ansa doTtonutorpadumn BaxHa cTabuUnbHOCTE TeMNepaTypsl — U3MEHEHWe TeMMNepaTypbl
BOAbl He fomkHo cocTtaenaTtk bonee 0,1 °C 3a 10 MuH.

5.2.4 [lerazaumnsa Ha atane (MUHULIHOW OYMCTKW BOAbl NpefHasHa4YeHa AnA yganeHwus U3 Bodbl ocTa-
TOYHOWM YrneKkUcnoThl 1 kucnopoga. MNpu 3ToM KOHLEHTpaLMa pacTBOPEHHOro asoTa JOMKHA ocTaBaThes Ha
ypoBHe oT 8 go 18 mr/n, a cTabunbHOCTL KOHLEHTpaUUKU OOMKHA COCTaBnAaATb +1—2 Mr/n. Yrnekucnora u
Kucnopop AOMKHbl ObiTb yaaneHsl Kak MOXHO nonHee. [1na aToro npuMeHsAT MeMBpaHHy Jerasauunio, CyTb
KOTOPOW B CO30aHWM Pa3BUTOM NMOBEPXHOCTU KOHTAKTa MeXAay BOLOW U rasoM-HocuTenem (asoT): énarogaps
membpaHe, obecneynBatollein obMeH, ycTaHaBNMBaeTCs paBHOBECHAsS KOHLEHTpaUmMs ra3oB. ATUM METOO0M
MOXHO yaanuTb kucnopopg snnote Ao 10 Mkr/n. [Ans yganeHus kucnopoga ao ypoeHs meHee 10 mkr/n cnegyeT
MCNOMb30BaTh KaranuTuyeckoe rmapupoBaHne oCTaTo4MHOIO KMCrnopoha Ha nannagupoBaHHOM aHUOHUTE.
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5.2.5 ®C[] ncnonb3yoT OTMbITYIO CMELLAHHYH MOHOOBMEHHY0 cmony. Kak npaBuno, ycTaHaBnMBaT He
MeHee OBYyX pacrnonoXeHHbIX APYr 3a ApYroM (PUbTPoB, pacCHMTaHHbIX Ha NMUHENHYIO CKOPOCTb BOAbI HE Me-
Hee 50 m/4. PacuyeTHbIA CPOK 3KCMNyaTaunuu MOHOOOMEHHON CMONbI COCTABNSAET, Kak Npaeuno, ot 3 8o 5 net.
MoHooBMeHHas cMona ynaBnuBaEeT YIMEKUCNOTY, OKUCMNEHHbIE Ha yCTaHOBKe Y®-uanyyeHnsa oparMeHTsl op-
raHU4YeCKMX BELLECTB, a TAKKE 3apsXeHHble NPUMecH, NonajatLlme B BOAY U3 MaTepuanoB. [pu Heobxogu-
MOCTW yaanaTb Crefbl 030Ha MW Nepekucei, KoTopble MOryT reHepupoBaTbhes YP-namnamu, MoxeT ObiTb
Mcrnornb3oBaHa MOHOOOMEHHas cMona, NOBepPXHOCTbL KOTOPOW MOKpbITa MeTannudeckum nannaguem. Mepen
hUNBTPOM C TAKOV CMOMOM AO03UPYOT BOAOPO AN CBA3bIBAHWS akTMBHOMO KMucnopoga. Ytobbl 4OCTMYb 3HA-
yeHun no OOY meHee 1 MKr/n cMellaHHasi MOHOOBMeHHAas cMona MoXeT DObITh 3arpy:eHa B Koprnyca B CMecu
C YNETPaYUCTBIM aKTUBUPOBAHHbLIM Yrrem.

5.2.6 duneTpel ANa yaaneHus YacTul npedHasHaveHbl ANg ynaenuBaHWA YacTul, cornacHo cneuudu-
kauum YYB. O6bl4yHO 3TO Kackagbl MUKpodmnbsTpoB ¢ penTtuHrom ot 0,45 fo 0,1 mMkm, ynbTpadunsTpbl C pei-
TuHrom mexHee 0,01 Mkm, a Takke QUNLTPLI C 3apsXKeHHOW NoBepxHOCThH. [ns KoHTpons agdeKTUBHOCTH
duneTpauun YacTuy pasmepom ot 50 go 100 HM MCNONB3YIOT KOMMEPHYECKU JOCTYMHbIe NpoToYHble LPC. Mpw
HeobXxo4MMOCTU BECTU KOHTPOMb YacTuL, pazMepoMm MeHee 50 HM ucnonbaytoT metog C3M (cm. 3.1.17). Anga
KOHTPONSA TakKXe crieqyeT NpUMeHsTb TEXHONOIMI0 MPOTOYHOIO U3MEpPEeHUsa napamMeTpa «HeneTy4YMin OCTaToKy
(NVR) (cm. 4.2.2) n meToabl, onucaHHble B 4.2.6.6, 4.2.6.7. Kpome meTtonos SEM u LPC, aTo BCE HENpsAMbIe
MeToAbl MCCNegoBaHWA cocTasa YacTul, cogepxawuxca B YUB.

DPuneTpbl ANs yganeHua dJacTtuy pasamepom medee 50 HM OOMKHbI NPOXOOWUTh UCCNefoBaHus 3agep-
KuBatoLLen cnocobHocTn. OLeHKa NpUMEeHAeMbIX Ha CerogHALWHWA AeHb yNbTpadunsTpoBs (C pasmepom nop
<0,05 MKM) NokasbIBaEeT, 4TO OHU CNOCcOobHLI ¢ 3dbdekTUBHOCTLIO 75 % 3agepXnBaTh YacTULbl pasMepoM Me-
Hee 20 HM. [Ina uccnegoBaHusa YacTuy, cogepxailumxca B YHUB, MoryT ObiTb NpUMEHEHBI HEMPAMBIE METOAbI,
Hanpumep MeTog LNS (cm. 4.2.7.2).

5.2.7 Cuctema KOHTYpoB pacnpegeneHnsa Y4YB BbINONHAETCSA U3 MHEPTHBIX MaTepuanos (cMm. pasgen 6)
N npegHasHa4veHa gns goctasku YUB k notpebutensm, a Tawke gns obecneqeHnsi HenpepbIBHOW LMPKYNSLMMW
BOAbl MO KOHTYPY Yepe3 eMKocTb YYB u obopynoBaHue PUHULLIHOW OYUCTKW. [TpMMepbl cXem NpUBEAeHbl B
npunoxeHnn I, NpoeKkTHbIE peLlleHnsa paccMoTpeHbl B 6.5.

6 MpuHUMNBI NPOEKTUPOBAaHUA CUCTEMBLI BogonoarotosBku YYB

6.1 O6wMe cBeAeHUA U OCHOBHbIE NapaMeTpbl UCXOAHOW BoAkl

MpaHuubl CBIM YUYB onpepenstoT crnedyolwnm obpasom: Hadano CBIM HaxogwuTes B MecTe nogadyv Boabl
B €MKOCTb UCXOOHOW BOAbl, KOHEL, CUCTEMbI HAXOOWTCSA B TOYKax MOAKMKYEHUs KnanaHoB, nogawouwunx YYB
K TexHonornyeckomy obopynosaHuio unu nrobomy notpedbuTtento, ucnoneytowemy YUB ana npoussoacTtea.

6.1.1 MNMpw npoekTupoBaHum CBI1 obopynoBaHue cnenyeT noabuparte ¢ y4eTOM XMMWYECKOro cocTaBa
MCXOOHOW BOAbI U TpeBOBaHWIA KOHEYHOTO NobL30BaTens.

6.1.2 B npunoxeHun XK nepevyncrneHsl OCHOBHbIE NapaMeTpbl UCXOAHOW BOALI, KOTOPbLIE NOAMNEXAaT KOH-
TPONKO U AOMKHbBI BbITb M3BECTHBI A0 HA4Yana NpoekTUpPoBaHUS.

6.1.3 Boga ona npou3BoacTBa 3MeKTPOHHON TEXHUKM MOXET NMocTynaTb U3 CeTU MyHULMNAIbHOro BO-
JocHabXeHWUs, apTe3naHCKMX CKBaXWH, HAXoOsaLWMXCS Ha TEPPUTOPUK NPEeanpUATUNA, UMK U3 NOBEPXHOCTHbIX
BOLOOWCTOMHUKOB. Bo BCex cnyyasax McxogHas BOAA O0MKHA NMOABEPraThCs TLWATENLHOMY KOHTPOMO XUMKUYe-
CKOro COCTaBa CornacHo npunoxeHuto XK.

6.1.4 lna koHTponsi cTabunbHOCTK Ka4YecTBa BOAbl U3 BOAOUCTOYHMKA PEKOMEHAYETCH NpoaHanuanpo-
BaTb apXMBHble (X0TA Obl 3a nocnegHue 3—4 roga) JaHHbIe O XMMWYECKOM COCTaBe BOAb! M3 3TOM0 UCTOYHMKA.

B 6.1.4.1—6.1.4.5 npuBedeHsl cBeOEHUHA O BUOAX NMPUMeECEeN, KOTOpPble MOTYT COAEepXaTbCH B MCXOLHON
BoAe.

6.1.4.1 OOY, nepmaHraHaTHasi OKUCMSEMOCTb XapaKTepU3yT COOepXaHWe B BOL4E OpPraHUYEecKUX Be-
LLEeCTB, TAKUX Kak ryMMHOBLIE U DYNMbBOKUCNOTHI, MOYEBMHA, rANoreHMeTaHbl, NecTULMabl, MUKPOMMNACcTUK.
VoeHTudmkaums n konmyecTBEHHOE ONpeneneHne Kaxaon 13 rpynn opraHMYecknx BeLLecTB MOTyT NOMOYL B
npaBUNbLHOM NPOEKTUPOBAHNK CUCTEMbI BOOOMNOATOTOBKM.

6.1.4.2 MyTHOCTb, B3BelLEeHHbIe BelecTBa 0ObIYHO ONpeaensoTca rpaBMMeTpUYecknuM unu Typbuam-
MeTpuyeckuMm metogom. Cloda MOXKHO OTHECTHM U KONAoWaHbIN uHaekc (cm. 3.1.20). OTn napameTpbl BAUSHOT
Ha MpOOOIPKUTENLHOCTL paboThl 3arpy3ku QUMETPOB HA 3Tane NpefBapUTENbHOWM MOATOTOBKW, HA 4acToTy
onepaunin XUMUYeCKONn OYUCTKM 1M Ha cTabunbHocTb paboTel YOO B 4ONTOCPOYHON NEPCMNEKTUBE.
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6.1.4.3 VioHHble npumecw (conu)

Ona onpepenenuns coctasa CBI YYB HeobGxoaMMo 3HaTb NOMHbLIA MOHHLIA COCTAB WCXOAHOW BOAbI.
Ocoboe BHUMaHWe criefqyeT 0bpaTuTb Ha cnabo OUCCOoUWMPOBaHHLIE NOHLI, Takne Kak Bop, KpeMHUIA, rnapo-
kapBboHaTbl, OpraHM4eckne KMCnoThl.

6.1.4.4 KoHTponb bopa

Bop B hopme GopaTa ABnAeTca cambiM cnabbiM HEOPraHMYeCKUM aHWOHOM, MPUCYTCTBYIOLWMM B MCXOA-
HOW BoAE, U ero TpyAHee BCEro KOHTponNMpoBaTh. B yCrnoBUsiX HEMTpanbHOro unu HU3koro pH 6onee NoNoBMHLI
fopa HaxoguTcsa B hopMe HeAUCCOUMMPOBaHHOW DOPHOM KUCMOTLI, KOTOpas He 3agepXuBaeTcs MembpaHamm
OO0. Moatomy Anga noeellleHUsa 3eKTUBHOCTH yaaneHusa 6opa Ha yctaHoeke OO TpebyeTcs yBenuunts pH
obpabaTbiBaemoii Bogbl Beilwe 9. OgHako npu pH > 9 cnenyeTt oxnaate yBENUUeHWs MPOCKOKa HaTpus yepes
mMembpaHsl OO0.

Ons ynaenveaHua 6opa 4acTo UCMONb3YHT CENEKTUBHbIN MO GOpy aHUOHWT, OQHAKO M3-3a HU3KOTO KO3dh-
duumneHTa yoepxaHus bopa moxeT HabnwgaTeCs NPOCKOK, Korga 6op MeaneHHo BbicBOOOXO4AeTcA CMOMOMN,
co3gaBan (hOHOBYHO KOHLUeHTpauui bopa. BoaMoxHbIM Npockok Bbopa ocobeHHO BaXHO y4uTbiBaTe B pabote
cucTemMbl (DUHWLLHOM OYUCTKMW, KOr4a MOHOOOMEHHAas cMona UCMOoNb3yeTcsd B TeYeHWe OMUTENbLHOro nepuo-
Ja BpeMeHn Be3 3ameHbl unu pereHepauuu. [oaTomy, No BO3MOXKHOCTK, BoOp cnedyeT yaansTe Ha cTagusax
npegBapuTenbHOM OYUCTKM MMM OCHOBHOWM OYMCTKM Boabl. [ANa cHUXeHus Bopa B CBEPXYUCTON BOAE MOXHO
MCMNOMb30BaTh CENEKTUBHYIO Mo Gopy cMony, OpraHM3oBae BOKPYr Hee unpkynsuuio CHB ¢ oT6opom B KOHTYP
pacnpegeneHusi, obecne4ynBas Takmm o6pa3om MHOrOKpaTHbIN npouecc copbuumn bopa.

6.1.4.5 Ecnu B KadecTBe MCXOOHOW BOAbI MCMONbL3YETCA apTe3anaHckas Boda, TO B HEW MOXET codep-
aTbCH BbICOKAs KOHLEHTpauusa kpemHus (bonee 10 Mr/n). 3To HY3KHO YyYUTBIBATE MPY NPOEKTUPOBAHUUN U 3KC-
nnyatauun obopyaoBaHWsl BOOONOATOTOBKM, YTOOB! 3aMTUTE MembpaHsl OO oT BbIcTporo BeIXo4a U3 CTPOS.

6.1.5 MNpu NnpoekTupoBaHun cuctemsbl YUB cnegyeT npegycmMoTpeTh pe3epBHbIE MOLLHOCTM 0bopynoBa-
Hus oT 25 % po 100 % B 3aBMCMMOCTM OT ZOMYCTMMOCTK ee npocTos. Ecnu npocToi HegonycTum, obopyao-
BaHWe SOIMKHO ObITh pe3epBMpPOBaHO TakMM 06pasom, YTobbl OQHOBPEMEHHAA NONOMKa Aaxe ABYX YCTAHOBOK
He Morna NpUMBeCTW K NPOCTOSIM UM MNOTEpe NPOM3BOAUTENBHOCTH. Takke fomKHa BbITh NpegycMoTpeHa Bo3-
MOKHOCTb NMPOBeOEeHWA CEPBUCHOro obenyxrneaHust 6e3 noTepu NPoOU3BOAUTENBHOCTY cucTembl YUB.

6.1.6 B obwiem cnyyae Bce obopynoBaHue, KpOMe eMKOCTelN, TpyOONPOBOAOB U aHanMTUYeckux npubo-
poOB O0MkHO BbITh 3ape3epBupoBaHo no opmyne N+1, rope N — yucno 6nokos ogHOTUNHOIO 06opyA0OBaHKS,
obecneynBaoLLMX NPOEKTHYI NPOU3BOAUTENbHOCTL. AHaNUTUYeckoe obopyaoBaHne — CHETYMK YacTul, aHa-
nM3aTopbl PacTBOPEHHbIX rasoB, kpeMmHeMep, uameputenes OOY — MoxeT He pe3epBMpoBaThCA. [JBOAHOMY
pesepBMpoBaHuio (2N) nogneXxuT KOHTponnep, ynpaensawLwmi cuctemon Y4UB. Pesepeuposarnmne N+2 moxeT
notTpeboBaTtbcs AN 060pyA0BaAHUA C OMUTENBHBIM LIMKNOM NPOBEAEHNs TEXHUYecKoro obenyxueanua (YOO,
dunbTpbl). Bonee nogpobHaa MHGOOpPMaLMs O pe3epBUPOBAHUK NPUBEAEHA B NPUNOXeHUN W.

6.2 MNpoekTUpoBaHMe cCUCTEMbI MONYYeHUA NognuTo4HoM Boabl (CHB)

6.2.1 NpeaBapuTensHas ouncTka Bogb! (nonyvyeHue YOB)

6.2.1.1 [Ins HageXHOCTW CUCTEMbl PEKOMEHAYETCH 3a4eACTBOBaTb MUHUMYM ABa HE3aBUCUMbLIX MCTOM-
HWKa UCXOOHOW BOABI.

XMMWYECKUA COCTaB BOAbLl M3 MOOKMOYEHHbIX MCTOMHUKOB AOMKeH OblTb M3BECTEH ONA Ka)aoro ceso-
Ha. [lns yyeTa ce3oHHbIX konebaHWi cocTaea BoAdbl cnefyeT BblOMpaTh BCECTOPOHHE WU3YUYEHHBIA MCTOYHUK
MCXOOHOW BOAbl, ANSA KOTOPOro M3BeCTEeH COCTaB BoAbl C UHTepBanoMm 1 Hedens B TedeHuwe roga. OAnsa Hu-
BENUPOBaHWS CE30HHbIX KonebaHuin TemMmnepaTypbl MCXOOHAas BOAA OOSMKHA, Kak npaBuno, NoAorpeBaThCs B
TEeNnNoobMeHHNKE B 3UMHEE BpPEMs, a B NeTHee, BO3MOXHO, OXnaxaaTbes. PekoMmeHaoyeTCcs NoaaepKuBaTh
TemnepaTypy Boasl ot 17 °C go 20 °C.

B cnyyae vcnonb30BaHWa MyHULKMNANbHOMO BOAOCHAOXKEHUS, BO4a KOTOPOTo NOCTYNAaeT 13 MOBEPXHOCT-
HOro BOAOMCTOYHMKA, crieayeT obpaTuTe ocoboe BHMMaHWEe Ha OCTAaTOYHOe codepaHue XnopaMuHOB, ramno-
FEHMETaHOB M MOYEeBMHbI. [1pW NoNyYeHWM CBEPXHUCTON BOAbI 3TU KOMMNOHEHTLI MOTYT co34aTh npobnems Ans
cHmxkeHns ypoeHs OOY go 3HayeHwid meHee 5 Mkr/n. MoaTomy AnA ux yoaneHus cregyeT npegycMaTtpuBaTh
AOMONMHUTENbHY COPOLMOHHYIO U/UIK OKUCIUTENBHO-0ECTPYKTUBHYHO OYUCTKY.

B cnyyae vcnonb20BaHWMA NOBEPXHOCTHOW BOAbLI MNW BOABI M3 MYyHMUMNAMNBHOFO BoZonpoeoga (ecrnu
3ab0p ocyLLecTBNAETCA U2 NOBEPXHOCTHOMO MCTOYHUKA) HEOBX0OUMO U3MEPATL OCTATOUYHOE coaepXKaHue Ko-
arynaHToB U NoKyNAHTOB (OPraHNYEeCcKMX U HEOPraHUYeCcKux).

6.2.1.2 MNMepen YOO cnenyeT npeaycMOTPETEL KOHTPOSb KOMMOWAHOro MHaekca no MOCT P 71172—2023
(npunoxexue ). 3HadeHve KW He gomkHo npeBblwath 5, ons ctabunbHoi pabotel YOO pekomeHayemoe
3HavyeHne KM — He Gonee 3.
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6.2.1.3 Cnenyet npegycMmoTpeTb koHTponb OOY Ha kaxgow cTaguu, rge NpoOMCXOoAsT npouecchl yaa-
TNEeHUs OpraHMYecKnx BellecTs, ouneTpaumm, copbumm Ha akTusnpoBaHHoM yrme, O0. M3mepeHus nposoasaT
nabopaTtopHLIM METOL0M UMW OHMNAaMRH.

6.2.1.4 MNpoeKkTHble peLleHns, OTHOCALMECS K NpenBapuTenbHOW NOArOTOBKE BOAbI, AOMKHbLI ObiTh Ha-
npaeneHsl Ha obecnedeHne ctabuneHoi paboTtel YOO, a Takke YYUTLIBATh, YTO NPUCYTCTBYOLLNE B MCXOOHOMN
BOOE HU3KOMONEKYNSAPHAs OpraHuka, amMoHUi 1 6op MoryT TpaHsuToMm npoxoaute Yepes YOO.

6.2.1.5 Cnenyet npegycmaTtpueath AByxcTtyneHyatele YOO no nepmeary, a B criy4yae CroXHOW WCXO4-
HOW BOAbI M TpexcTyneHyaTtble. B HacTosAwem ctangapTe nepsasi ctynedb OO oTHeceHa K cTagvu npeasapu-
TENbHOWM OYNCTKM, @ BTOpas — K CTaAWUKM OCHOBHON OYUCTKKM YacTUYHO obecconeHHol Bogkl (cM. Takke 5.1.1.6).

6.2.2 OcHoBHasn o4ucTKa Boabl (nonyyYeHue CYB)

6.2.2.1 Mony4yeHue CHB — MHOroctyneH4aThlil NpoLecc, OCHOBHOW 3aja4yell KOToOporo ABnseTcs yaa-
fleHWe Bcex MOHHBIX npumecei, bopa v ocTaTodHOW opraHuki. Ona aToW uenu mcnonb3ylT YP-uznydeHue
185 HM, Oerasauuio, MOHHbIN 0BMEH, aNeKTPoaeMOHN3aLMIo.

6.2.2.2 B ka4yecTBe (PUHULLIHON OYUCTKWN B CUCTEME MOMNYy4YEeHUss NoANUTOYHOW BOAbLI cneayeT Ucnomnb30-
BaTb OOHO-/OBYXCTYMNEHYATYIO 3MEKTPOAEMOHMN3ALMIO UMW MOHHLIA 0OMeEH Ha cMmeluaHHol cmone. MoryT BkiTh
MCMNONb30BaHbl U ApyriMe AOCTYNHbIE TEXHONOMMU AeWoHU3aUun Bodbl. YOensHoe 3anekTpUYecKoe conpoTuene-
Hue CUB gomkHo 6biTh He meHee 18,1 MOM-cM npu TeMmnepaType 25 °C, a ocTaTouHbIM 0BLLMWA OpraHuyeckuin
yrnepog — He 6onee 50 mkr/n. Kak npasuno, TunnyHoe 3HaveHne OOY Ha 3TOW cTaguu cocTaBnseT oT 5 o
10 mkr/n.

6.3 NpoexkTupoBaHue 3Tana nony4vyeHus YYUB

Hanbonee BaxHoW dyHKLMel 3Tana nonydeHus YYB uz CYB saBnaetca yganeHue yacTuy UM nognep-
aHwe YUCTOThl Lupkynuvpyowen YYB. YyacTtok nonyvenus YYB vacto pacnonarawT OTAENBEHO OT CUCTEMBI
noanuTKK, B MakcMManbHorW 6nm3octy K nomelleHnam notpebuteneinn YYB, 4tobbl cokpatuTb ONUHY 4OpPOro-
cToAwmx TpybonpoBoaoB BbICOKOW YMCTOThI.

Kak npasuno, y4acTtok nonydeHus Y4B copgepxut cnegywuiee obopynosaHue:

- Y®-namnsl ¢ gnuHon BonHel 185 Hm (cMm. 5.1.2.2);

- TennoobmeHHoe obopynosaHue (cMm. 5.2.3);

- MeMBpaHHYy aerasauuio (OBYXCTYNEeHYaTy) U/unm cuctemMy ruprupoBaHns OCTAaTOMHOIO K1ucnopoaa
(cm. 5.2.4);

- hunbTpbl cMelaHHoro gercteus (cm. 5.2.5, 6.3.1);

- MHOrocTyneH4atble PunbTpbl A4NA yaaneHus Yactuy (cm. 5.2.6, 6.3.2).

6.3.1 loHoOGMeHHas cMmona

6.3.1.1 Beibop MOC mnmeet pewatowee 3HadyeHne. Cmona gomkHa bOblTb UCCNedoBaHa Ha npegmeT Bbi-
aenenuns yactul (LNS) n npekypcopos yactuy (NVR), amuccumn opraHnyeckux Bellects — OOY (TOC).

6.3.1.2 NpoekTHasa nuHeHaa ckopocTb YUB yepes ©CJ1 gomkHa cocTaBnaTb He meHee 50 m/y. CHuxke-
HWEe CKOPOCTM MPUBOAWUT K POCTY YPOBHSA YacTuy B Y4B.

6.3.1.3 lNpwu npoekTupoBaHnK pUILTPOB CMELUAHHOTO OEeACTBWSA LOMKHbI ObiTh NPEeayCMOTPEHbI MepbI
no yoaneHWo BO3MOXKHbLIX My3bIpLKOB BO3yXa M3 TOMLLU CMOTbI.

6.3.2 ®unbTpbl YacTuy

6.3.2.1 Kak npaBuno, UCnosnb3yT HeCKomNbKo cTyneHel hunsTpoB ANd ynaenveaHua YacTtuy. Hanpu-
Mep, kackag ynetpadunstpos 50, 20 HM 1 HaHo@UIBLTPa 5 HM A8 BbICOKOTEXHOMOTMYHbIX NPOWU3BOACTB UMK
0,45; 0,22 mkm, 50 HM ANA NPOCTbIX NPOM3BOACTB.

6.3.2.2 [ins 3apgep>aHusi 4acTWL, HAHOMETPOBbLIX PAa3MEPOB MOXHO WCMNONb30BaTh YNbTPaUNETPLl 13
nonuadupcynsgoHa, KepaMWK U OpYruX MaTtepuanos, C NPOBEPEeHHbLIMU XapakTepucTukamu. B Tabnuue 3
nokasaHbl TUMMYHbIE NAapamMeTpbl kKepaMUYeckux MemobpaH.
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Tabnuua 3 — XapakTepUCTUKM KOMMEPHYECKM JOCTYMHbLIX Kepamuyecknx membpaH

Matepnan membpaHbi Pasmep nopbl, HM OTCG‘-EKaMI;C;gﬂeOﬂKEKayﬂHpHOﬁ MopucTocTs, %

800
600
400

Anbtha-chopma okcuaa antoMUuHNs 200 - 40—50
100
70
30 100 30—55
10 20

Okcua TMTaHa 5 8,5
1,0 0,75 30—40
0,9 0,45 30—40

Oxkeuma uMpKoHNs 3 2 30—55

6.4 Ocobble yka3aHUA Mo NPOEKTUPOBaHMIO y4yacTKa nony4veHus Y4B

HekoTopble napameTpbl HEBO3MOXHO UMK CNOXHO KOHTPONMMPOBAaThb Ha TeX YPOBHAX, KOTOpble TPebyoT-
CSl AN BbICOKOTEXHOMOMMUYHbLIX npoueccoB. [1oaTomMy MOryT npedycmMaTpuBaTbCs Mepbl YNpexaatollero KoH-
Tpons B Toukax 1—>5 (cM. pucyHku 3, 4). PekomeHOyeTca BbIMONMHATE HUXKENPUBEAEHHbLIA KOHTPOIb:

6.4.1 CopgepxaHune YyacTvl B BOAE, NOAABAEMON Ha UNbTpbl UHULLIHOK o4McTk YYB. Llenesoi ypo-
BeHb onpeaeneH B pasgene 4.

6.4.2 CopepxaHue gvokcupaa kpemHusa B CHUB, uenecoobpa3HOCTb Takoro KOHTPONs ONpenensietca B
3aBMCUMMOCTM OT BMAOB Npou3eoacTea. LleneBon ypoBeHb onpeaeneH B pasgene 4.

6.4.3 CogepxaHue metannoe B CYB, uenecoobpazHOCTL TAKOrO KOHTPONS onpefensetcsa B 3aBWUCU-
MOCTW OT BUOOB MPOU3BOACTBA U PEKOMeHOyeTca And NpefnpuaTUil, BbINYCKAOLWUX OATYMKU U300paKeHns.
LleneBon ypoBeHb onpefeneH B pasgene 4.

6.4.4 CofmepxaHue YacTul B ToYkax notpebneHust YHUB. Paamep YacTyubl KpUTUYECKOrO pazmepa 3a-
BUCMKT OT pasamepa yana u Hauny4wen JOCTYNHOW MeTPOornu.

6.4.5 Ocoboro BHUMaHuA TpebyeT KOHTPOmNb NpeaLlecTBEHHUKOB YacTul, (cm. 4.2.7). MaTtepunansl (Ha-
npumep, NOC, dunkTpbl, KOMNOHEHTLI CUCTEMEI pacnpefeneHus), UCMoMb3yeMble Ha Y4acTke MonydYeHus
YUB, MOryT BbIAENsATe BEICOKOMOMNEKYNSIPHLIE COEAWHEHUs. OTU BLICOKOMOMNEKYNAPHbIE 3arpsisHALINeE Be-
LLiecTBa MOTYT OCTaBUThL YacTuULbI/OCTATKKU Ha uagenuu. OQHaKo OXUAaeTcs, YTO TpagULMOHHbIE CNOCOBLI KOH-
Tponsa NVR, OOY 1 MOHHBLIX cOefMHEHWIA NO3BONAT pewnTs Npobnemy KOHTPONS BbICOKOMOINEKYNAPHbIX 3a-
rpsisHeHui. [Ina BbICOKOYYBCTBUTENbHOIO TEXHOMOrMYECKoro obopyqoBaHna NpoLecc OMUCTKA OOMKeH BbiTh
ONTUMU3MPOBAH Tak, YTOObl CBECTW BUsIHME NpealleCcTBEHHUKOB HacTuL K MUHUMYMY.

6.4.6 CnenyeTt obecneunTb HaeXHOCTb paboTbl cucTeMbl (OUHULLHOW OYUCTKU. 3TO OCOBEHHO BaXHO,
MOCKOMbKY ee OCTaHOBKa MOXET NMPUBECTU K 3HAYMTENbHEIM HapylleHUsIM B paboTe Npou3BOACTBA B LIENOM.
HapexHocTu cnocobeTBytoT 6ecnepeboiiHoe anekTponuTaHue, pesepBupoBaHne obopynoBaHus, adpekTme-
Hoe TexHu4eckoe obcnyKmBaHue.
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neTema
nonyd4eHus C4B

o ©

TOC
(YOO)

@
®

NVR

MOHWTOD

CueTyuK

MaCTHL

PT1—PT4 — patuukn gaenenus; TT1 — tepmometp; ®CI — duneTp cmewwadHoro geicteus; UF — ynetpadunestp;

Yo — yneTpacdmoneTosad namna; 1, 2, 3, 4, 5

MecTa, B KOTOPbIX MOXET BbITb NpeaycmoTpeH otbop npob

PucyHok 3 — Touku 1—5 ans peanuaauunu ynpexgaroLlero KOHTpons Ha y4acTke nony4eHus

a) YuacTtok nonyvueHusa YUB

_

1 pacnpegenernns Y4YB

I
I | o
} |
-
_ll\/\/l ! I
= |

6) TexHonorvveckoe oBopygoBaHue

®CO — cuneTp cmellaHHoro gerctaund; @Y — cunerp Yactuy; ® — uneLTp B cocTaBe TexHoMnornyeckoro obopyaoBaHus;

KIN — kpemHuesas nnactuHa; 1, 2, 3, 4, 5 — pekomeHayemble To4kW oTbopa npob

PucyHok 4 — Touku 1—5 anga naMmepeHUs KadecTsa BoAbl B KOHTYpe pacnpegenexdun YUB

N TEXHONOIr’M4YecKkom 060py,u,0 BaHMK

6.5 TpeGoBaHUA K NPOEKTHbIM pPELUEeHUAM CUCTEMBI pacnpeaenenusa YUB

6.5.1 MNpu NPOEKTUPOBAHWM CUCTEMbI PacnpeneneHunsl pelleHnsl JoMKHb! ObiTb HanpaeneHsb:

CTW NOTOKa B nogawLwiem prﬁOI'IDOBO,D,E.

6.5.3 CKopoCTb MoTOKa B MarucTpansHbix Tpy6onpoBodax He gorkHa npesbiwaTts 3 m/c. XoTa oTeeT-
BNEHWS Ha TexHonorudeckoe o6opyaoBaHne 4onycKkalT U bonee BLICOKYH CKOPOCTb, Kak NpaBuno, Kputepum
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Ha NofAepKaHue gdaeneHus B obopygoBaHuK, Ha KoTopoe nogaetcsa YUB;
Ha obecneyeHne HeM3aMeHHoro kadectea Y4B,
Ha nogaepxaHwe kadectBa YYB no Bcen cucteme (Bknodasi Bosspat Y4YB);
Ha LIeNOCTHOCTb M HaJEKHOCTb CUCTEMBI.

6.5.2 Npw npoekTuporaHun Tpybonporonoe YUB cTtabunbHOCTE NOTOKA W AaBMNEHWUs ABMSETCA MMaBHbIM
TpeboBaHuemM. 310 TpeboBaHne cBA3aHO ¢ paboTol UNLTPOB CMELLAaHHOro AeRCTBUA U (DUNLTPOB YacTul,
KOTOpble NoKasbiBaloT Oonee cTabunbHble pe3ynsTaTel MPUM OTHOCUTENbLHO CTabunbHOM noToke. [ns cobnto-
JeHus 3Toro TpeboBaHua obbeM BO3BpaTa BOAbl AOMMKEH DbiTh JOCTATOYHbLIM, YTODObI M3MEeHeHWe pacxona,
CBA3aHHOE C OTKMIYEHNEM W MOAKITIYEHNEM NOTPebUTenen, HEKPUTUYHBIM 0DPa30M CKa3biBanoCch Ha CKOPO-
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MaKCMMarnbHOW CKOPOCTW MOTOKA AOMKHbI BbiTh orpaHuyeHsl 2,5 m/c, 4Tobbl obecnevynTs 4ONONHUTEMNLHYHO
rMMBKOCTb ANA NPOMYCKHOW CNOCOBHOCTKM cUCTEMbl pacnpeneneHus.

6.5.4 3acTolHbIE 30HbI JOMKHbLI BbITE MakCUMMAIbHO UCKNoYeHL!. [1na obecnevyeHus NPOMbIBKM TYMUKOB
(nogunHsowmxca npaesuny 3D) B ocHoBHOM Tpybonpoeoge crnenyetr obecnednTb TYpOYNEeHTHBLIA pexum c
yncriom PeitHonbaca He meHee 4000. bonee HU3KMe 3Ha4YeHUs Yucna PenHonbaca, BNNOTe 40 NaMUHapHoro
NOTOKa, AONYCTUMbI ANA y4acTKOB 6e3 3aCTOMHbIX 30H.

6.5.5 MNpw npoekTnpoBaHWKN KOHPUrypaunmn neTenb W NogneTens CUCTEMbI pacnpeneneHus npexae sce-
ro crnefyeTt onpeaenuTbes, kakum obpasom Gyaet opraHnzoBaH Bo3spaTt YUYB B emkocTb. MNpumepsl BapuaH-
TOB BO3BpaTa npefcTaBneHbl Ha PUCYHKE 5.

6.5.5.1 MNepBLIA BapUaHT BO3BpaTa, Tak HasblBaeMblil NPAMOI BO3BpPAT, COCTOMT B CUMMETPUYHOM pac-
NONoXeHUn MarucTpansHoro Tpybonpoeoda nogadn M Bo3BpaTa, ODbIYHO C YMEeHbLUeHWEeM OUAMETPOB NO
Mepe YMEHbLIEHMA CYMMapHOro noTtoka. TpybonpoBogbl Nogayn v Bo3BpaTa WAYT napannenbHo Opyr opy-
ry, 1 nepsoe oTBeTBMeHWe oOT nogawwero TpybonposBoga sBMAETCA NOCNeaHUM OTBETBIEHUEM BO3BPaTHOTO.
Cxema npsiMoro Bo3Bpata nokasaHa Ha pucyHke 5a). Mpu Takoi KoHpMrypauumn daBneHue B Kaxnoon Touke
noTpebneHus 3aBUCUT OT NOTEPb AaBMNEHWSA Ha OPYrMX Y4acTKax M NO3ITOMY 3aBUCUT OT YMcra OQHOBPEMEHHO
paboTawLumx Touek noTpebneHusa. Ecnu pasHvua B gaBNeHWM OTHOCUTENBHO HEBaXHa WUIM U3MEHAETCH He-
3HaYMTENbLHO, 3TO ONpaBALIBAET UCNOMbL30BaHWe Takoi kKoHdurypauuu. Npamon Bo3epaTt TpebyeT Ans oTBeT-
BMeHWA Ha obopyLoBaHWe OOMNOMHWUTENbHBIX MEp ANs ynpaBrneHUs NOTOKOM (pacxogoMepbl, KnanaHbl, oat-
YUKW OAaBNEHWA W T. 4.), @ TakKe AONONHUTENbHBIX 3KCMMyaTaunoHHbIX pacxogoB Ha NepuoaMHeckyd TOHKYHO
HacTPOWMKY NOTOKOB.

6.5.5.2 BTopor BapuaHT BO3BpaTa, Tak HasbiBaeMblil 06paTHbLIA BO3BpPAT, pa3BopadYnBaeT NUHMIO BO3-
BpaTa, AMaMeTpbl NOABOASLLMX U OTBOASALLMX TpybONpOBOAOB «MepeBepHyThbl» OTHOCUTEMBLHO APYr Apyra
(HambonblWwnin AvameTp NoABogdAllero TpybonpoBoda HaxoouTCs pPSAOM C HavMeHbLUMM OMaMeTpoM COOT-
BETCTBYIOLLLEr0D OTBOASLLErO y4acTKa), T. €. NepBoe OTBETBNEHWe OT nogatollero TpybonpoBoaa siBRsieTcs nep-
BbIM OTBETBMEHMeM Bo3spaTHoro. Cxema obpaTHOro Bo3BpaTa nokasaHa Ha pucyHke 56). [ins opraHusauun
TaKkoW cxeMbl MOXeT noTpeboBaTbCcs TPeTbs MarMcTpanbHas Tpyba ans BosepaTa cobpaHHon YYB. 3Ta cxema
npeanoJTUTENbHEee TaMm, rae TpebyeTca cTabunbHOe JaBNeHWe B TOUKaX NOTpebneHus, T. K. OHO MpakTU4ecKy
He 3aBWUCUT OT YKMCra OLHOBPEMEHHO paboTawLumMx Touek noTpebneHus. Takas cxema BO3BpaTa Mo3BoNnseT
CHU3UTbL KanuTarnbHble Y 3KCMNyaTaluMoHHbIe 3aTpaThl Ha ynpaBrneHne noToKkamu.

6.5.5.3 TpeTuid BapuMaHT cocTouT B 0bxoae Bcex Tovek notpebneHns Boabl OCHOBHLIM TpyBonpoBoaom.
Takasi KOHUrypauMs npuMeHuma Ana HeboNbLWKUX CUCTeM MPOTSKEHHOCTBIO, OPUEHTUPOBOYHO, He Bornee
200 m u guameTtpamm He Bonee 63 mm. KoHcurypauun nokaszaHa Ha pucyHke 5B.
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a) Mpamoii Bozspar 6) OBpaTHbI BO3BpAT B) MocneaorarentHLIA 0Bxon,
BCEX TOMEK noTpefneHun

PucyHok 5 — Cnocobel opraHusauuu notokos YYB B cucteMe pacnpegeneHus
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6.5.6 KonTponb gasneHus YYB B pacnpegenuTtenbHON cucTeMe JOMKEH OCYLLECTBNATLCA NO AaTYMKaMm
paeneHus. Mcnonb3oBartk 4NA 3TOW LeNW MaHOMETpPbl HE PEKOMEHZYEeTCs.

6.5.7 EmkocTe YYB pomkHa ObITb repmMeTMyHa W He O0MNyckaTk nonagaHua atMocdepHoro Bosfyxa
BHYTPb eMKocTW. [Ins npedoTBpalleHns paspylueHUs eMKOCTW Npu 3anofHeHUU U ONOPOXHEHWW crnedyeT
obecnevynTb Nogadvy YMCTOro a3oTa WM NodaepXMBaTh 3afaHHbIA YypOBEHL JaBMNEHUs1 a30Ta B eMKOCTU.

6.5.8 Cuctema pacnpegenenunsa YYB moxeT MMeTb 0OMH UMM HECKOMbKO KOHTYpoB. Linpkynsauvio Y4B
OpraHun3yloT criegytowmnm o6pas3omM: M3 eMKOCTU XpaHeHWUst Yepes y4acToK (OUHWULLHOW OMUCTKM 0 NPOWM3BOA-
CTBEHHbIX Yy4aCTKOB 1 06paTHO B EMKOCTb.

6.5.9 Bo3MOXHOCTbL MOTEHLMANLHOTO pacluMpeHns cucTeMbl MoONy4YeHusa u pacnpegeneHna YYUB gomkHa
ObITE OnpeneneHa Ha 3Tane NpoekTUpoBaHWA. PekomeHayeTcs npegycmaTpuBats He MeHee 10 % pesepsa
(HO He MeHee OJHOW TOYKHU).

6.6 MNpoekTpoBaHue y4yacTka ropsaden YUB (F'YHB)

Mpw npoekTupoBaHuuK y4actka ['YUB cnegyeT yunTbiBaTh HUXKENPUBELEHHbIE TPEDOBaHNSA:

6.6.1 Temnepatypa N'YYB pomxHa HaxoouTbea B Npefenax ot 60 °C go 70 °C.

6.6.2 Harpes Y4B ocyluecTensaeTcsi B TeNN00OMEHHBIX annapaTax, BbIMOMHEHHbIX U3 NNacTWKa, TUTaHa
UMK CcTanu, KOHCTPYKLUUSA KOTOPLIX AOMNXHA UCKMNYaTh PUCK 3arpasHeHus YHYB TennoHocuTtenem.

6.6.3 B koHTYpe uupkynauum Heobxoanumo npeaycMoTpeTb (OUNbTPbI, YaBnuBaLLMe YacTuLbl cornac-
HO crneunduKaumn NPON3BOACTBEA.

6.6.4 CnenyeT y4nTbiBaTb BbICOKMA KO3 MULWEHT NUMHENHOTO paclunpenns Tpybonposogos 13 MNBO®
(o1 0,12 go 0,18 mm/m-°C).

6.6.5 ina Tpybonpoeoaos 'YYB pekomeHOyeTcs npegycMaTpuBaTh HeNpepbIiBHLIE OMOPLI U3 NOTKA UMK
weennepa. Onopkl JoMmKHLI obecneyvrMBaTe cBobogHOE NepemMelleHre TpyObl. [pn oTCYTCTBUNM HEMPEPLIBHbLIX
OMnop BCe pasbeMHble COeAUHEHWS OOIMKHbI UMETb ONOpy BBNM3nM MECT CoequHEeHUS.

6.6.6 Bubpouzonaums n gedopMmaynoHHble NeTnu 4OMKHbl ObiTe onpeaeneHsbl NPOEKTHLIM peLleHrueM,
YYUTBIBAKOLWMM (PU3NYEeCKUe CBONCTBa Matepuana TpybonpoBoaa U KOHKPETHbIE YCNOBUS SKCMnyaTauuu.

6.6.7 TpybonpoBogkl Heobxoaumo TennousonupoeaTe. CneayeT UCNONb30BATL HEMMIPOCKOMUYHYH U30-
TNALKWI0, KOTOpasi MOKPLIBAETCH, HANpUMEP, KeCcTKMM NUCToBbIM [MBX — MaTepuanom ¢ HU3KUM codepkaHuem
NeTyuyux opraHU4ecKux CoeWHeHUr, He CoOepXallMM BONOKOH, He BblAenswlwuM TBepable 4YacTulbl U He
copgepxawmm cdopmanbaernga. M3onauma JomkHa MMeTb aHTUMMKPODHYIO 3aluMTy, KoTopas nNpensTcTByeT
pOCTY nneceHn 1 rpubka B M3onsUMmM, NpeqoTepallaeT 0TBOA Barv 1 yctpaHsieT HeobxXxogMMOoCTb B A4OMNOMHK-
TenbHOM Oapbepe Oansa BOASHbLIX NapoB.

6.7 TpeGoBaHuA K MaTepuanam U apmaTtype

6.7.1 Ocoboe BHUMaHWe NpWU NPOEKTUPOBaHUM CUCTEMBI pacnpefeneHns cnenyeT yoenuts Beibopy ma-
Tepvana TpybonpoBogoB, TENNOBOMY paclumpeHuto Tpybonposogos, onopam TpybonpoBoaoR, CXeme perynm-
pPOBaHWs OaBMeHWA, KPUTEPUIO MPOTOYHOCTH, KPUTEPUIO 3ACTOMHbLIX 30H M KOHGUrypauum bainacos.

6.7.2 PekomeHoyemble Mmarepuansl TpybonpoBoAoB ANA CUCTEMbI (DMHULLHOW O4YUCTKM W pacnpegene-
HKMA Y4YB:

- BbicokouucTeif [BY MBO® (HP PVDF)] — nonuBuHunugeHdTOopra Unu proponnacT-2;

BY N®A (HP PFA) — nepdTopankokCcuaHble NONMMeEpHI;
anekTpononupoBaHHas (Ra — 0,25 mkm) Hepxasetowan ctanb 316L;

- NT®3 (PTFE) — nonuTteTpadTOpaTUNEH, Unu bToponnacT-4;

- dbTopkaydykm ®K (FKM, FPM), BuToH (Viton) — cMHTETUYECKME Kay4YyKn (DTOPUPOBAHHbIE.

6.7.3 NMonunponuneH (M) MoXeT MCNoNb30BaTLCA Ha y4YacTke nonydeHus CHB.

6.7.4 [lna Bo3epaTHoro Tpybonpoeoga YUB, a Takke Ha HauyanbHbIX 3Tanax MUHULLHON OYUCTKU MOXHO
MCMNoNb30BaThk CTaHAapTHbINA NMBO® nnu BeicOKkokavyecTBeHHbIN 1.

6.7.5 MaTepwuankl, KOTOpble MOTYT UCMOMb30BATLCA B CAEAYLWNX U3Lenunsx:

- BY MNBO®: kopnyca hunsTpoB (ynbTpadunbTpbl UMNKM KapTPUOKHbIE (OUMLTPbLI), KNanaHbl Ans Nogayu
BOAbl, TPYObIl, TPYOKKU, (PACOHHLIE 3MEMEHTbI;

- BY MT®3: ynnoTHATENW W NPOKNaAKW B Kopnycax uUnsTPoR (ynsTpadunsrpax u/nnm KapTpuokHbIX
dunsTpax), knanaHax BY ana nogayu Boabl, Tpybax, Tpybkax, pacoHHbIX 3NeMeHTax;

- BY MN®A: kopnyca puneTpoB (ynsTpadunsTpel U/MNu KapTpuaxHele puneTpel), knanadel BY, gpoc-
cenbHble knanaHel ¢ oyTeposkon BY, memOpaHHbie knanaHsl BY, urons4atele (nopTol Ans npob) 1 waposbie
KpaHbl, Tpybbl, TPYOKM, (haCOHHbLIE 3MEeMEeHThI;
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- [, KoTopbIM MOXET UCMOoMNb30BaTLCA ANA KOPNYcoB oUnbsTPOB 1 eMkocTen Y4B,
- ®K: npoknagku B KnanaHax, Npokiagkn 1 ynioTHeHUA Ana coeauHeHns TpybonpoBoaoB.
6.7.6 BapvaHTbl NpUMeHeHnsa anacToMepoB npegcTasneHsl B Tabnuue 4.

Tabnuya 4 — MecTta gonycTMMoro ucrnonb3osaHus anactomepos B CBI

z sl |Eg | &
HavmeHoBaHue anacTomepa © o o 3 8 v 5 %: c)
= 5| = |8 ¢ |3 | guwo E
Bl 212 | %5 | 5| 88 |%5|ckten]| &
& s | & | 8¢ | ¢ =5 | 2% | goce | &
g @ o e = 3. cf | gle=g =
& g z o9& = IS S5 | QWS 5]
S ] 3 £ &) ® 3 S5 | el g
a = o 9 QX o 28 IS
p = a x 85 o a— = G
= @ @ ad a8 E o ©
T a2 (= 2 g 3 &
HaumeHoBaHve cpeds & E 2 & E
Cucrema npenBapUTENEHON CHUCTKK A A P A A A A A A
Mony4yeHne CYB HM | HIM A A A A A A
MNonyyeHwre 1 pacnpeneneHune Y4B HI HI HI A A P A P A
O30HMpoBaHHbIN Y4B HM [ HIT | HI HIM A HIM A P A
ryyus HM | HI A HIM HIM P HIM P HM
Kucnota (HCI) HM | HIT | HMO P HIM HIM HIM P P
enoyb
L HIT | HM A HI HIM HI HIM A P
Mpumeuvanune — ECTFE (ethylene-chlorotrifluoroethylene) — artunen-xnoptpudTopoatuneH. ETFE
(ethylene-tetrafluoroethylene) — atunen-TeTpadTopoaTuneH.
HIM — Henpuemnemo; A — npuemnemo; P — pekoMeHayeTcs.
PTFE, ETFE, ECTFE v T. 4. AOMXHbI UCNOMNb30BaTLCH TOMLKO B MOAUMULMPOBaHHOM BapuaHTe, HAHECEHHbIMU
Ha anacTUYHYI0 NOANOMKKY.

6.7.7 NpumeHeHWe HepXKaBelOLWENH cTanM Ha y4yacTke nony4venusa Y4B

Cranb ceptucdunympoBaHHbix mapok: 316L, AISI316, 316Ti, 03X17H14M3, 08X17H13M2, 12X18H10T,
10X14IM14H4T, X14I14H3T (a Takke bonee cToikas K KOppo3uu), AoMmKHa BbiTb MAacCMBMPOBAHHON N 3MeK-
TPOMONMPOBaHHOW A0 4vcTOTbl noBepxHocTn Ra 0,25 mkm (cm. Tabnuuyy 5). Ee moxHO ucnonb3oBaTh AN
kopnyca Y®-usnyyatenei, 60nbLUMX KONSIEKTOPOB HACOCOB, Kopnyca U paboyero Koneca HacocoB, krnanaHoB
perynupoBaHma gaeneHunsi, obpaTHbIX KnanaHoB, knanaHoB Anst otbopa npob, BakyyMHOro gerasatopa 1 Kop-
nycoB cmneTpoB. OgHako ncnonb3oBaHWe TpyOoNpoBOAOB M KOMMOHEHTOB M3 HEPXaBeoL el CTany SOMKHO
ObITb CBEAEHO K MUHUMYMY, 0cOBEHHO nocne UnNLTPOB CMeLLlaHHOro OeACcTBUS.

Tabnuya 5— TpeboBaHua K cTany Nno copTam NpogykKuun

XapakrepucTtuka

Knacc obuwero HazHayeHus,
GR

Beicokas cTeneHb YUCTOThI,
HP

YneTpaeblCoKas CTeneHb
yucToThl, UHP

!.UepOXOBaTOCTh NOBEPXHOCTHU

<0,50 MKMm Racp
<0,62 MkMm Ra,,,
<3,75 MKM Ry, 0.

<0,25 MKm Racp
=0,38 mkm Ra,,,, .
<3,75 MKM Ry, 0.0

<0,13 MKm Racp
=0,25 mkm Ra,, .
<250 MKkM RY, 206

Ra

Ra — cpefiHee 3HaJYeHKe WepoXoBaTOCTU NPOMUNA NOBEPXHOCTU.
Ry — makcumManbHasi BbICOTa LUePOX0BaTOCTM NPOUIIA MOBEPXHOCTU OT MUKa A0 AOMMUHLI.
Ra,, — cpeaHee 3Hauenne Ra na Habopa M3MepeHuil LLEPOXOBATOCTM NOBEPXHOCTA.

wake — MaKcUMarnbHoe 3HadeHve Ra n3 HaGopa n3MepeHWii LIepoXoBaTOCTH NOBEPXHOCTH.
RY\1axe — MaKcMManbHoe 3HaueHue Ry 13 Habopa 13MepeHNil LLIepoXoBaToGTM NOBEPXHOGCTH.
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6.7.8 3anopHas apmatypa n 3PA fomkHbl 6bITb M3rOTOBNEHbLI U3 MATepUarnos ¢ MPUMEHEHWEM YMNINOTHE-
HWIA cornacHo TpeboBaHuaM 6.7. [lna Touek oTbopa TpebyeTcs UCNonb3oBaTh apMaTtypy C HyNeBOoW 3acTONHON
30HOW (T-0bpa3Has apmatypa).

6.7.9 TpeboBaHWsa K cOCTaBy NONMMMepHLIX MaTepuarnos, conpukacarnwmxca ¢ Y4B, npueegeHsl B npu-
noxeHun K.

6.8 BcnomoraTtenbHble CUCTEMBI

[Ons yHKUMOHNPOBaHUS CMCTEMbI BOAOMNOATOTORKM YYB Heobxogumbl pecypckl — anekTpocHabxeHue,
TENNoHOGCUTENM, rasbl, paanuyHble XMMUYECKUe peareHTbl. B HacToslleM noapasnene paccMoTpeH MUHU-

MarnbHbIA UX nepevyeHb U onpegeneHo Ka4yeCTBO CaMbIX KPDUTUYHbIX N3 HUX.

Tabnuua 6-— TexHonorudeckue cpebl U aNeKTpoaHeprua

TpebosaHus Kk Ka4ecTBy

HWA C y4eTOM NMyCKa HaCOCHbIX
arperaTtoe

HO HaxoasLerocd B pabote,
CcTabunbHbIM NUTAHWUEM

Pecypc YkasaHus no notpebHomy pacxogy 1 OBECHEYEHID Mpumeyanune
Mo makcumanbHOW MOLLHOCTH ObecnedveHune paboThl
PekomengyeTcsa gea
BKITKOYEHHOTO B ceTb obopyaoBsa- obopyaoBaHus, ogHOBpPEMEH-
OneKTpo3Heprusa HEe3aBUCUMBbIX

NCTOYHUKa NMMTaHWA

AzoT

[Ona paboTel MemBpaHHOW aerasa-
UMM 1 CO30aHWUA WHEPTHOW aTMoC-
hephl asoTa B emkocTn YYB

Yucrtota
He HKe 99,995 %

[opsivas Boga/nap

[na nogaep:xaHus TeMneparypbl
BOAbl B 330aHHOM UHTepBarne

Bopa: (65 +5) °C
Map: (121 £ 10) °C

XonogHasa Boaa/
TENNOHOCUTENb

[nsa nogaep:xaHus Temneparypei
BOAbl B 330aHHOM UHTepBane;
OnNsa oXNaxaeHUss HacoCcoB

Or13°Cpoo5°Cunu
oT 15°C po 20 °C

XuMukaTbl Ans
O4UCTKM 0Bopydo-
BaHWA BogoNnod-
rOTOBKM

KUCnoTHbIe/WenoYHbIe NPOMBIBKU
COMMAacHo PyKOBOACTBY MPOM3EBO-
anTens obopyaoeaHua

CornacHo YKa3aHWAM Npons-
BoOuUTENA o6opyqoaaHms|

PeareHTbl ans

Kucnotel (congHasn)

Knaccudpmkauua

YUYB, a Takke C Uenbi CHKEHUA
ooy

WK 13 KUCropoaa Bo3ayxa
B cucTemMe nonyydeHus CHB

pereHepaumm —
mapokena HaTpusa «XMMUYECKN YNCTBIE, X.4.»
WOHWUTOB
Mepokcug [nsa caHnTtapHbix obpaboTtok Knaccudpmkauua «ocobo
Bodopoaa obopygoBaHus 4yucThle, 0.4.»
PekomeHayeTCcs MCNONB30BaThL
Banopop Ons rnybokoro, MmeHee 5 mkr/n, HONOPO, NONyMeHHBIA NyTem .
yaaneHus kucnopoga u3 Y4UB '
2NeKTponu3a Bogbl
Ypnansertca
Wcnonb3yeTcs B MOMEHT rony-
[na caHnTapusaunu cUcTeMBI Y®-uznyyeHuem u/nnm
MONy4YeHus U pacrnpefeneHuns HEHVS TEHERHEETCH WY Bopk! Ha moguuLMpoBaH
O30H Y REETREA B cucTemMe nonyyeHuns Y4B A HHp

HOM nannaguem
aHWOHWUTE B NPUCYT-
CTBMW BOAOpOAa

CokaTbIh BO3OYX

[nsa obecneyeHns paboThl
NPUBOAOB apMaTypbl U Apyroro
obopynoBaHusA

CopepkaHue cornacHo Tpe-
GoBaHMaAM NpousBoanTeneil
NpUBOAOB W Apyroro obopyno-
BaHuUA

Cogepxarune macen
cornacHo TpeboBaHu-
SIM NpPOM3BOAUTENEN
NPUBOOOB W APYroro
obopygoBaHua
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7 MoHTax cuctembl YYUB

B HacToswem pa3sgene npueeneHbl TpeboBaHWA K NOATOTOBKE MaTepUaroB U NPOLEeccy MOHTaXa y4yacT-
Ka nony4yeHusa u pacnpegenerdus Y4YB. TexHuka MoHTaxa JomkHa BbITb HanpaeneHa Ha obecnevyeHe Makcu-
ManbHON 3alMTbl BHYTPEHHEW NOBEPXHOCTH 06opyaoBaHus, TpyD M UTUHIOB OT 3arpsA3HEHNs.

7.1 Mpow3soauTenb UMK NOCTABLLIMK MaTepuanoe ansa YYUB nomkeH BbiTh B COCTOAHUW NMOATBEPAUT,
YTO BCE MaTepuanbl ABNAKTCA BbICOKOUYMCTLIMU. [pousBoauTens AomKkeH BbiTh B COCTOSHUM NPOAEMOHCTPU-
poOBaTb, YTO BCe Marepuanbl (M3roTOBMEeHHaa NMpoOyKUWA U Cbipbe) NEpPUOAUYECKM NMPOXOOAT UCMBITAHUA C
MCNONb30BaHUEM METOAWK TECTUPOBaHUA, [EMOHCTPUPYIOLLUX YNCTOTY MaTepuana.

7.2 MaTepuansl ansa gunsTpoB (hMHULLHOW OYUCTKKU

7.2.1 TlocKonbKy aTW MaTepuanbl ABASTCA PUHAMBbHBIMU B OMMCTKE, OHW He JOMKHbI BHOCUTL 3arpss-
HeHusi B cucteMy. Matepuarnsl, KOTOpble UCMOIMb3YHTCA B hUnsTpax MUHULLIHOWA OYUCTKW, JOMXHbI MPOXOOUTb
UCNbITAHWA, NOATBEPKOAKLLME UX YACTOTY. Takme UCMNbITAHUS MOXET NPOBOAUTL KAk SKCMMyaTUpyoLLlas op-
raHM3auus, Tak U U3roTOBUTENb UMW NOCTABLUWK MaTtepuanoB. TpeboBaHMA K YACTOTE MATEPUANOR YCTaHaB-
NUBAKTCS OTAENLHBIM CTAHAAPTOM UMM COBCTBEHHBIMU LOKYMEHTAMW NPON3BOAMTENA/NOCTABLLMKA UMW 3KC-
nnyaTupytoLLlen opraHusaLumu.

7.2.2 Ans KopnycoB OUHWLIHBIX (DUINBETPOB M CaMWUX (PUMBETPO3IEMEHTOB OOLIYHO UCMOMb3YHT cregy-
owme matepuansl: HennoH, MM, NBO®, nonucynbgoH 1 KepaMmuky. PunbTpyioLmMe 3anemMeHThbl (KapTpuaxm)
OOMKHBI YCTAHABNMBATBLCA TOMNLKO TOrA4a, KOr4a y4acToK roTOB K Havany UCMbITaHUA.

7.3 TpeboraHusa k TpybonpoBoaam U apmaTtype

7.3.1 OcHOBHbBIM MaTepuanom Tpy6onpoBogoB ANs yYacTKa (hMHWMLLIHOW OYUCTKM U pacnpegenerus Y4B
nomkeH bbiTe BY MBOD.

7.3.2 Tpy6el uz BY MNMBO® 1 BY MNPA gormkHbl NOCTaBNATLCS B LBONHON ynakoBke. Ha BHellHeM nakete
JomkHa BbiTe mapkuposka «BY MNBO®» («HP PVDF») unv aHanoruyHas, a Ha Tpybe — HoMep napTum 1 Ho-
Mep OeTanu, HAHECEHHbIE HEYHUUYTOXUMbLIM cnocoBoM. KoHubl TpyBbl AOMKHbI MMETL 3aLLMTHbLIE KOMMayKuy.
Oba nakeTa AoMmKHbI ObITb LenbiMW, KOrga npodyKT HamepuBakTCst UCNonb3oBaTth. [lonyckaeTca MHOW cnocob
YyMaKoBKK, MO3BONSAOLLMIA 0DeCNeYnTb YNCTOTY TPyObl, HanpuMep ynakoBka Tpyb B TyOyc.

7.3.3 Ha y4acTke nepen (oMHWLLHOM OMUCTKOM W Ha y4YacTKe Bo3Bparta YYB B eMKOCTb XpaHeHus gony-
ckaetcs ncnonb3oaTte BY MMM unu 06eiuHbii NBOP (He BoicokouncTsin). OgHako obpalatseca ¢ Matepuana-
MM 3TUX Y4aCTKOB crneayeT Mo TeM Xe npaBunam, 4To 1 Ansi MaTepuanoB OCHOBHOMO KOHTYpa, 3@ UCKMHYEeHN-
€M TOro, 4To Matepuansl He ByayT ynakoBaHbl B ABOWHYIO YNaKOBKY.

7.3.4 Bce maTepuansl BbICOKOM YMCTOTHI (BY) gormkHbl ObiTh OYMLLEHBI HA 3aBOAE — WM3TOTOBUTENE Ma-
TEpUanoB WX W3rOTOBMEHbLI B YMCTOM MOMELLEeHUA (YMCTOM 30He) Knacca He Huke 7 MCO B ocHalleHHOM
COCTOSIHWK, MOPOroBLIA pa3mep YacTuy, — 0,5 MkM. Ecnn NnpyMeHseTcs 04MCTKa, TO OHa QOMmKHa ObIThk 3aBep-
lweHa ¢ ucnonb3osaHnem CHYB ¢ ygenbHbIM conpoTuBneHnem He meHee 12 MOwm-cm, OOV <50 mkr/n 1 o6wmm
cogepxaHuem noHos <100 mkr/n.

7.3.5 MNpoknagku, ynNnoTHAKLME pasbeMHbIe COEANHEHNUS U apMaTypy, HE AOMKHbI BHOCWUTb YacTULbI
BO BpeMs paboThl y4acTka.

7.3.6 Bce marepuansl v komnnektyowme BY gonxHel NoCcTaBnAaTbLCH NPOU3BOAUTENEM B OBOVWHON yna-
KOBKE C MapKMpPOBKOW, NOATBEPKOAMLWENR, YTO OHM NPUTO4HbI ANA paboThl B BLICOKOYMCTOM cpege. YnakoBka
JOMKHa BbITh M3roTOBNEHA U3 CMeLManbHOro YACTOro Matepuana u He OOIKHAa 3arpA3HATbL NPOAYKT.

7.3.7 Bce knanaHbl CUCTEMbI pacnpefeneHuss AoMKHbl NOCTaBnNATbCA B OBOWHOW YNakoBKe W UMETb
mMapkupoBky «BY», «HP» nnu ananormynyto. Bce yacTu knanaHoB, conpukacawlwmnecs ¢ YHUB, gomkHbl 6biTb
BbIMOMHEHLI U3 MaTepuanoB, nepedvucneHHbix B 6.7. KnanaHbl 4omkHbI ObiTe NpoBepeHbl NPOM3BoaMTENEM Ha
repMeTUYHOCTE U He O0MKHbI cogepaTbk CMaskM UMK CcMas3odHbiXx Matepuanos. JTloboid oTBOOALMIA KNanaH
OOMKeH DbITb cHabXeH CbeMHON 3arnyLUKOM.

7.4 CoeguHUTENbHLIE 3NeMeHThI

7.4.1 Ona cdpnaHueBbIX cOeOMHEHWIA CneayeT WUCMonb30BaTh COpasMepHyH MpPOKnaaky, 4yTobbl rapas-
TUpOBaTh, YTO B MecTe coeAuHeHus He BygeT HW NpenaTcTBWMIA OnA notoka, Hu wenew. OnopHoe Konbuo
chnaHua AOMKHO MMETE crneumnanbHyo opmMy, 4Tobbl HaNpaenNATb YCUNWE NpW 3aTArMBaHWM COeAVMHEHUS Ha
BHYTPEHHWUA AMaMeTp COeAMHeHWUs. 3TO rapaHTUpYeT, YTo NpUNoXeHHble ycunusa ByayT 3akpbiBaTb 3a30p B
COEONHEHWW, @ HE OTKPbLIBATb €ro npu 3atarvBaHun. TpyObl OOMmKHbLI ObiTh BLIPOBHEHLI B Npeaenax gonycka
3 MM BO Bcex HanpaBneHuax. CoeanHeHWe Henb3a UCNoNb30BaTh AN KOMNEHCALUN HECOOCHOCTH.
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7.4.2 [Ins ynnoTHEHWA COeAMHEHWIA N MOBEPXHOCTEN, HanpMMep B MeMBpaHHbIX KpaHax, pekoMenayeT-
Cs1 UICMOnb30BaThb NPoKNanku u3 cropkayyyka, nokpeitoro NTE3 BY. Npoknagky 4oMmKHbI BbiTh YACTLIMA U HE
BbIENSAThE YacTULLI U OCTATOUHYHK OpraHuky. MNpu cxaTuu npoknagka gormkHa obecneynBats repMeTUYHOCTb.
Mpoknaaku OMmKHbI BbITE CKOHCTPYMPOBAaHbI TAaKMM 0BpazoM, UToBbI yeunue Ans ynnoTHEHUs He NpeBbIWano
NpoYHOCTE MaTepuanoB. Mcnonb3oBaHue NMOBOro HECXKMMAaeMOro mMartepuvana He peKoOMeHOYeTcsl, Tak Kak
MOXKEeT NPUBOANTL K MpOTEeYKaM.

7.4.3 Mepdropconepxawme nonumepsl (PFA, PTFE, ECTFE w ETFE) moryT ucnonb3oBaTbCs B Ka-
4YeCTBE BEPXHEro CIosl, MOKPbIBAOLLEro aMacTtoMep, Unu Ans pyTepoBKM B TaKMX 3NeMeHTax, Kak eMKOCTH,
Hacochl, KnanaHbl U T. 4. Y Npoknagok, NpeacTaBnsaWLmnx coboi ABYXKOMMOHEHTHYIO CUCTEMY M3 UHEPTHOTO
MaTepuana, HAHECEHHOro Ha yMpyrui anacToMep, He OOIKHO OblTb KOHTaKTa anacToMepa C XWOKOCTb. B
KayecTBe 3NacToMepoB MOryT BbiTh ucnons3oeaHsl FPM, EPDM, BUTOH, CUIMKOH.

7.4.4 [Ina coegmnHeHunin Tpy6ok MPA cnegyet Mcnonb3oBaTb TEXHOMOMMIO KOMMNPECCUOHHBIX (OUTUHIOB.
Bce Tpybku fomkHbl BblTe 00pesaHbl Tpybope3om U MMEeTb OKPYXKHOCTb B CEYEHUW.

7.4.5 PasbeMHble coeanHeHns TpybonpoBo4oB A0MKHbI ObiTb BEIMOMHEHBI C MOMOLLBI pasbeMHbIX du-
TUHroB Mapkm «BY», ux pasmep He gomkeH npeBbiwate DN50. B kadvecTBe pasbeMHbIX coeguHeHWA ans
OunameTpoB, bonbwmx DN5S0, pekomeHgyeTcs ucnonb3oBaTth rnaHubl. OHU OOMKHBI UMETE YNMOTHUTENBHOE
KonbLo knacca «BY». [Ina pazbeMHbIX COeAMHEeHUA o4YeHb Ba)KHO obecneymMBaTb COOCHOCThL. [MONOBKUHLI CO-
€AWHEHWA AOMKHbI ObITb KOMMNIEMEHTapPHbBIMUW NO OTHOLUEHWIO APYF K APYrY W HE AOMKHbI OTKNOHATBECS OT CO-
ocHocTu Gonee 4em Ha 3 MMm. He criegyeT 3aTarMBaTh HAKWOHbIE FAMKN CIIMLIKOM CUITbHO, TaK KakK OHWM CKIOHHBI
K paspyLLeHuHO.

7.5 OpraHusauus paboT c MaTepuanamm

7.5.1 Okpyxawwas cpega

C6opka y3noB WM M3rotoBneHne obopyaoBaHWs, SABMAKLIETOCA YacTbi CUCTEMbI (DUHULLIHOW OYUCTKM
1 pacnpegenexHuns YYB, gomkHa npoBoAMTLCA B YACTOM MOMELLEHUU UIK, NO KparHen mepe, B YMCTOW cpe-
e. Pekomengyembiin knace 4nctotbl 7 MCO, ocHalleHHoe COCTOsiHME, NOpPOroBbli pasmep Yactuy 0,5 Mkm.
He ponyckaeTcs npoBegeHne MexaHudeckoln obpaboTkM MeTannoe B YMCTON 30He (WnudoBKka, cBapka) unu
okpacka. CnefyeT HOCUTL CNeLnansHy ogexay v obyBb ANs YUCTLIX MOMELLEeHUIA 3a4aHHOT0 Knacca YMcTo-
Tbl. Bce maTepuransl B YACTOM NOMELLEHWUM OOIMXKHbI XPaHUTLCA B YACTLIX KOHTEAHEepaX C KpbILLUKaMU.

7.5.2 MNprnemMkKka n KOHTpPOIb

YnakoBka Bcex (ouTUHroB, Tpy6 1 Tpybok n3 MNBAP n MPA gomkHa belTe npoBepeHa npu noctaske. Kak
BHELUHWIA, Tak 1 BHYTPEHHWUIA NakeTbl OMKHbI ObiTh LUenbiMu, 6e3 paspbiBoB M oTBepcTnin. Heobxogmmo nog-
TBEpPAWTL Hanuuue Hagnexatleil MapkupoBkW. MNocne NpoBepKM BCe Matepuarbl HYXHO NOMECTUTb B YACTbIE
KOHTEMHEpb! UMN eMKOCTW, KOTOPbIE JOMKHLI 3allMLLaTh UX OT 3arpsA3HeHuiA. MNoBpexaeHHbIE UMK BbI3bIBAKO-
LiMe COMHEHMS NpeaMeTbl AOMKHbl ObiTb M30NUPOBAaHLI UMW pasMelleHbl B OTAeNLHOM MecTe 3a npegenamu
YMCTOrO NOMELLEeHUA A0 NPUHATUA HeoBXOAMMbIX Mep.

7.5.3 MNopagok pacnakoBbIBaHUA U BHOCA MaTepuanoB B YACTYIO 30HY

7.5.3.1 [Ins npegoTBpalleHns nonagaHuii 3arpsasHeHnii B YMcToe noMelleHne obopygosaHme cnegyet
pacnakoBbiBaTk No3TanHo. Nepen nepefadei geTanu B YUCTYH 30HY BHELIHWIA NakeT cnefayeT npoTepeTs can-
deTKoM AN YACTbIX NOMELLEHWIA, CMOYEHHON AEMOHM30BAHHOW BoAoW (c AoDaBMNeEHMEM MOKLLErO CpeacTea,
npw HeobxoaumocTu). MNocne oUNCTKU BHELLHETO NakeTa AeTanb cnefyeT U3Brnedb U3 Naketa B LUMK3e YACTON
30HbI, @ BHYTPEHHWI NakeT NpoTepeTb candeTkon Ans YACTbIX NoMeLLleHnin, cogepxawen He meHee 10 %
n3onponaHona. [Nocne 3T0ro Aetarnb MOXHO NEPEHECTU B YACTYH 30HY.

7.5.3.2 B yucTou 30He crnegyeT CHATL BHYTPEHHWIW NakeT, HO TOMbKO HENOCPEACTBEHHO nepeq Ucnomns3o0-
BaHWeM. PacnakoBbiBaTk HYXHO TOMbKO Te AeTanu, KOTopkle MOryT NoHagobutbes B 3TOT AeHb. Ecnn Tpeby-
eTCs HEeMOIMHbINA KYCOK TPYObl, HYXXHO CHATE C TPYDLI NaKeT, HO COXPaHUTL TOPLIEBYHO KpbILLKY. OTpe3aB HyXHYH
OTVHY, criefqyeT 3aKpbiTh Cpe3bl KPbIWKAMKU U MONOXWUTL TPyOYy Ha CTEnnax Mnu B MHOE NpedyCMOTPEHHOEe
MECTO XpaHEeHMUS.

7.5.4 ObpaboTka n cbopka y3noB U matepuanoBs

7.5.4.1 B npouecce paboTbl B YUCTOM NOMELLEHWUM NOAFOTOBMEHHbIE AETanu W yanbl HY>KHO 3aKpbiBaTb
KpbILLKaMMW W YNAKOBLIBATL C TOPLOB C MOMOLLBH YNCTON MONMU3TUNEHOBON NIEHKM N NMakeTa WU KNewnkon neH-
Thl, 000DPEHHON ANS UCMOMBb30BAHUA B YACTLIX MOMELLEHUAX. TONLKO NOCNe 3TOro y3ern MOXHO NepeMecTuTs
M3 YACTOrO NOMELLEHUSA B MECTO AN 6e30nacHoro XxpaHeHusa UNu nepefaTtb B 30HY MOHTaxa.

7.5.4.2 Heobxogumo cobrnofate OCTOPOXKHOCTL MPYM TPAHCMOPTUPOBaHWKM M obpalleHuu, Tak kak MoryT
BO3HMKHYTb HEMPEABMAEHHbIe HArPY3KW Ha YNaKkoBOYHbIA MaTepuar.
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7.5.5 O6paweHune c matepmanamu, ceapka NBOA® unu NMOA

7.5.5.1 CBapka nnacTvka OOoMmKHa BbINONHATLCHA Nnbo nHppakpacHeiMm (MK) metogom BeThik, nnbo Bec-
KOHTAKTHBIM TEPMWYECKUM MNIaBleHUeM C KOHTPONeM MO3WMLWUOHMPOBaHMA. YCNOBUSA CBapKW OOMKHbI ObITh
OOKYyMeHTanbLHo oopMneHsbl Ana AanbHeEWLWero UCnonb3oBaHMa M OOMKHBI BKMOYATL Matepuan, pa3mep,
Jarty, Temneparypy, Bpems CBapKy U NapamMeTpbl CBapKu.

7.5.5.2 [1ns cBapku OOMKHLI UCNONb30BaThLCH TOMLKO annapatsl, 0400peHHbIe/pekoMeHao0BaHHbIe Npo-
M3BOAUTENEM MaTepwana WM MOHTaXKHOW opraHusauveil. [ns csapku Tpybonposogos u dutuHros m3 BY
MBO® gonyckaeTcs MCNOMNb30BaTH TONBKO annapaTthl Ars 6eckoHTakTHoW cTeikoBon MK-cBapki. AnnapaTbl ¢
nnacTUHYaTbIM HarpeBaTenem, KOHTAKTUPYHOLLWe C AeTanblo, He fgonyckarTca. [1na oYMCTKU KOHLOB coeau-
HSEeMbIX 3aNeMeHTOB Nepes CBApKoW cneayeT UCMOoNb30BaThk TOMNBKO PEKOMEHA0BAHHbIE MOCTABLLMKOM YACTbIE
candeTkn. B HacTpoikax ceapoyHOro anmnapara gomkHa ObiTb NpegycMoTpeHa BO3MOXKHOCTL 3aJaBaTh TUM
matepuana, pasMmep, TOMWMHY CTEHKU U TUn getany (uTuHr unn Tpyba). KoHCTpyKUMsl cBapo4HOro anna-
pata [OorXHa npefycMatpyMBaTbh BO3MOXHOCTb M3MEPEHMS TEMMNepaTypbl OKPYKawLlen cpegbl U nocneay-
oLWen KoMneHcaunn npouecca ceapkn. OnepaTop cBapkyu BHOCWT AaHHble matepuana u pasmepbl Tpyobl B
CcBapoYHbIA annapart. Nocne Toro Kak 3T gaHHble BBeEeHbl, B annapaTe aBTOMaTU4YeckU paccyMTbiBAETCS
BpeMsi CBapKu 1 ocTbiBaHMA. 1o 3aBepLUeHU0 CBAPKW CBAPOYHLIA annapaT Ao/MKeH UMeTb BO3MOXHOCTb 3a-
duKcMpoBaTh, YTO CBapPHO LLIOB COOTBETCTBYET 3afaHHbLIM YCNOBWUSM, M pacneyaTatbk 3TUKETKY, COAEPKAaLL Y0
MHOpMaLUUo O kKanubpoBKe, onepaTope, CBAPOYHOM annapare, martepuane, ka4ecTBe CBapkW, a Takke aaTty
1 BpeMs BbIMOMHEHUA Kaxaoro wea. AnnapaT 4omKeH Bo BpeMsi Nioboro atana ceapku oTOpakoBbIBaTb Kax-
ObliA WOB, KOTOPLIA HE COOTBETCTBYET TpeboBaHMAM, HanpuMMep: Ha aTane obpeskn TOpLEBOM NOBEPXHOCTH U
BblpaBHUBAHWUW, MPWU HEMPABUNBHOM BPEMEHW HarpeBa UMK OCTbIBaHWSA, NPU CMELLEeHWUM CTEHOK, Npu Henpa-
BUMNBHOM YCUMWWA CMbIKaHWA U T. 1.

OTn JaHHble Takke OOMKHbI ObITb COXpaHeHbl BO BHYTPEHHEW NaMsTy annaparta, K KOTOPOW MOXHO
Oynet obpaTuTecs no3xe. B crniyyae ycnewHoW CBapky Ha TONMbKO YTO BbIMOMHEHHBIA LWWOB CreayeT HaHecTu
MapKMPOBKY CBapHOrO LUIBa, NO3BONALWYIO NAEHTU(MUUMPOBATDL LLIOB.

7.5.5.3 MNMpoussoanTenb CBApPOYHOro annaparta Wnu nNpouseoguTerb MaTepuManoB OOMXKeH AaTb YeTkue
yKazaHusa Mo BM3yanbHOMY KOHTPOIMK KaX[Ooro CBapHOro LIBa MO 3aBeplueHun cBapku. Kputepuu OOMKHbI
BKMOYaTh hOpMy CBAPHOIO LIBA, HanMyue MHOPOAHLIX MaTepuanos B WBEe, 04HOPOAHOCTL LWBA MO BCEWN ANu-
He, cMmelleHne Tpybbl, MNOCKOCTHOCTE Tpybbl B MecTe cBapku v T. A. Kaxablill cBAapHOKM LWWOB A0MKEH ObiTh
NpoBepeH cneunanmucToM, BbIMOMHSALL MM CBAPKY, U CNeUnanMcToM rno KOHTPOMK KavyecTBa. B KoHLUe npoekTa
KaXOblA CBAPHOW LLIOB OOMKEeH ObiTb NPOMapPKUPOBaH.

7.5.5.4 OnepaTtop QOMmKeH NPONTW COOTBETCTBYOLWee 0byveHne. OnepaTop AOMKeH HECTU NepcoHarnb-
HYH) OTBETCTBEHHOCTb 33 KA4YeCTBO CBApHOrO LIBA, KOHTPOMUPYS €ro NpuemMrneMocTb BM3yanbHO B COOTBET-
CTBUK C pa3paboTaHHLIMW KpUTEPUAMM Ka4yecTBa LUBA.

8 Beopg B 3KkcnnyaTauuio U atrectaumsa cuctemsl YUB

8.1 NoaroToBKa 1 BBOA B 3KCNNyaTauuo

8.1.1 Ha aTtane npoekTupoBaHua JomkHa ObITe onpeAeneHa U 3aTeM BbINONHEHAa cTpaTerns sanycka —
BCH CMCTEMA cpasy unu noatanHo. Beibop MoxeT 3aBuceTb OT rpadurka npoekTa u apyrux gpaktopos. Pewe-
HUEe MOXET MOBMUATL Ha KOHUrypauuo v gnu3amH CUCTEMbI.

8.1.2 MNpwn 3arpy3ke 3epHUCTbIX 3aCbINOK B PUNLTPLI CreayeT 3a40KyMeHTUPOBaTh KOMMYECTBO 3achINKu
Kaxdoro Buga, ee TMN v AaTy 3arpysku. YctaHoBka MeMmbpaH B Kopryca LOIKHA COMpOBOXAAThCS 3amnorHe-
HWEM KapTbl yCTaHOBKM MeMBpaHHbIX 3NeMeHTOB C yKa3aHWeM Tuna, CepuiHBIX HOMEPOB KaXOoro aneMeHTa
M UX B3AMMHOIO PacronoXeHus.

8.1.3 MNopgroToBka kK BBOAY B 3KCMNyaTauuio y4acTka nonydenunsa YYB 3aknoyaeTcss B NPOMbIBKE y4acT-
Ka Mony4eHus U CUCTEMbI pacnpegeneHus. HoBbI NonMMepHbIn Matepyan TpebyeT MHOro Hefenb Ans oT-
MbIBKW, 4TOBbI COOTBETCTBOBATL CTporMMm TpeboBaHuAMm kadecTtBa YYB (OTMbIBKa MOXET npoforkarbes 40
8 Hepn). Ecnv rpadomk npoekTa orpaHnYeH no BpeMeHu, pekoMeHAyeTcs YCTaHOBUTb CUCTeMY pacnpeeneHus
Kak MOXHO paHblle W UCMNONb30BaTb HEDONLLUOW BHELUHWIA MCTOYHUMK YYB Ons OTMBIBKM ydyacTka OUHULL-
HOW OYMUCTKU M CUCTEMbI pacnpeeneHuns, HanpuMep Bo BpeMsi aTTecTalum yvyacTka nonyyeHns nognuToYHom
BOAbI.

8.1.4 Ona acpdekTnBHON HopbbbI ¢ MUKpOGNOpoi 1 BLICTPOro BBOAA B IKCMMNyaTaLM PEKOMEHOYeT-
CHl Nepej Ha4anom OTMbIBKW NMPOBECTH caHuTapHy obpaboTky cuctembl YUB. [1ns caHuTapHon obpaboTtkm
KOHTypa pacnpegeneHus obbMHO MCNOMNb3YETCA 030HUPOBaHWe, a ANA caHWTapHon 0BpaboTKu OTRETBMNEHWUIA
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Ha TexHonorn4eckoe obopyaoBaHMe MOXHO MCMONb30BaTh Nepeknch Bogopona. [Npu npoekTupoBaHum Heob-
XOOQUMO Y4MThIBATH COBMECTUMOCTbL 0DOpPYAOBaHUSA U MaTepuanoB C CaAHUTapHbIMW areHTaMu, a TakKe TOYKK
BBOAa Ae3WH(EKTAHTOR. HecoBMeCTUMbIE MaTepuarnkl UNW HenpepbiBHaa paboTta ycTpoACcTBa MOryT noTpe-
BoBaTb ucnonb3oBaHusa Ganacos.

8.1.5 MNocne BBoga B akcnnyatauuwio CBIM HeobxoAMMO OOKYMeHTanbHO 3adUKCUpOBaThL HadarbHble
napameTpel paboTel CBI1. 370 No3BONMT B MpoLecce 3KcnnyaTaluy B cnyyae OTKNOHEeHWH OT 3a4aHHbIX chnew-
nipukaumin nerdye HaxoguTb UX NPUYKHBL. JOmKHbl ObiTh 3ahUKCMPOBaHbI cneayolne HadanbHble 3HaYeHus
napamMeTpoB: MOHHbIA COCTaB WCXOOHOW BOAbl, aMNeKTpPonpoBoAHOCTbL, pH, cogepxaHne ceobopHoro xnopa,
OO0Y (unu xumuyeckoe notTpebrneHue kKUcrnopoaa), a Takke 3Ha4eHUsl 3TUX NapaMeTpPOoB MOCcNe Kaxaon cTyne-
HW BOOOMOArOTOBKKM, ECMW OHA BIUSAET Ha 3TW NapameTpbl.

8.2 Pucku Ha aTane nogrotToBKM CUCTEMbI K BBOAY B aKCnnyaTauukw

8.2.1 MOC moxeT BbiAensaTh 3arpa3HeHns, ecnu Ka4ecTBO CMOINbl HE NOATBEPXKAEHO COrnacHo Npuno-
XeHuw b.

8.2.2 3arpasHeHne maTepuana TpybonpoBoga MOXeT DbITh M3HAYaNbHO YMEHLLIEHO, eCni Matepuan
BY BbIBMpaeTcs B COOTBETCTBUN C TpeboBaHUAMU NpunoxeHus K.

8.2.3 [laxe onga martepuanoe BY cnenyeT oxXuaaTe NOBLIWEHHOTO 3arpa3HeHusa ptopom, OOV, meTan-
namMum 1 MMKpodNopor B TeHEHNE NepBbIX HeAEeNb OTMbIBKM.

8.2.4 lNpwu paspaboTke nocnegoBaTenbHOCTY NycKa U BBOAA B SKCMNyaTauuilo criegyeT NpUHUMaTh Mepbl
no 3awmTte MUHULLHBLIX OUNLETPOB UMM UMETh B 3anace HOBble KapTpuaxu. 3arpssHeHue cdunbTpa nocne
Mycka MOXeT OblTb BLICOKUM, UTO MOXET NMPUBECTU K NMpexaeBpeMeHHOMY ucdepnaHuo ero pecypca. Peko-
MeHOYyeTCsl UCMOoMNb30BaTh Tak Ha3blBAEMbIe KepTBEHHbIE NAaTPOHHbIE UMNBTPLI — KOrda B CUCTEMY BKIHOYa-
0T NaTpoHHLIe PUNETPLI Neped ynsrpadunsTpaM UNW B Kadectee (MUHNULLHLIX UNBTPOB ANS yCTPaHeHWs
nepBOHaYanbHOro NOCNecTpoMTenbHOro 3arpA3HeHns.

8.3 OT6Gop npob

8.3.1 Obbem aHanuTU4eckol paboTbl, cBA3aHHON ¢ oTOOpoM Npob, onpepensaeTca TpeboBaHUAMU K
KayecTBY BOAbI U KOHKPETHLIMKU TpeboBaHMAMM NpoeKTa K BBOAY CUCTEMbI B 3KCTNyaTaluio.

Mpw onpeneneHun TpeboBaHWA K BBOOY B 3KCMNyaTauuio HeoOXo4MMO pacCcMOTPETb Creayioline BO-
npochbl:

- MCMNOMb30BaHWe OHManH-aHanuaa unu py4Horo otbopa npob (3aBMCUT OT M3MEPAEMON XapakTepUcTu-
KW Ka4yecTBa BOOb! N JOCTYNHOro aHanutnyeckoro obopynoBaHms);

- MPOOOIMKUTENBLHOCTE (PMHANBHOFO 3Tana BBo4A CUCTEMbI B 3KcnnyaTtayuo (0beiuHo 30 AHel akcnnya-
TauuMmM cuctemel, paboTallLeid B COOTBETCTBUM C TpeboBaHMAMM);

- MecTa otbopa nNpob 1 Konu4ecTBo Npob, KOTopble JOMKHbI BbITh B3SATEI BO BpeMs prHaNBHOro stana
BBOZa B 3KCMNNyaTauuio;

- Mcnonb3oBaHve gybnupoBaHHoro otéopa npob Ans UCKNIYEeHUA HEBEPHbLIX pe3ynsTaToB aHanmaa ms-
3a olwnbok oTbopa;

- aHanuTu4yeckne Npubopsl, KOTopble ByOyT UCMOMbL30BaTHLCS;

- cepTudULMpOoBaHHbIe NabopaTtopuK A4S NONyYEHUA aHANUTUYECKUX PE3YNLTATOBR B pexuMe ocnaiH.

8.3.2 PekomeHayeTcs HauaTb cUCTeMaTUYeCcKKiA oTbop Npob (aTTecTalnoHHbIE UCMBITAHKS ) NOCne Toro,
Kak cuctema ByoeT npombiTa OO0 3a0aHHOMO YAENbHOro COMNpoTMBEeHMA U cogepxaHus OOY. Mpexae vem
NPUCTYMUTL K NPOrpamMMe OKOHYaTenbHbIX UCMbITAHWA Ha COOTBETCTBUE, PEKOMEHOYyeTCA NpoBecTy npeaBa-
pUTENbHbLIE UCMLITAHWSA MO CNeaylLWwnM napaMmeTpam:

- DakTepun (ecnu KOHCTPYKLMA Bbina 3arpa3HeHa, MOXeT noTpeboBaTsCcs caHuTapHas obpaboTka);

- Bop 1 guokKcug KpeMHusa (MoryT yKkasbiBaTk Ha NpobnemMbl ¢ MOHHBIM 0OMEHOM K3-3a Ka4YecTBa CMOrbI);

- yacTtuubl 1 TOC (MoryT ykaaelBaTb Ha BbIMbIBAHME 3arpsi3HEHUI U3 (OMHULLIHOW CMOIbI, U3 3aNUBOYHO-
ro Knesi B ynstpadunsrpax).

8.3.3 Bo BpemMs aTTecTalMOHHbIX UCNbITAHWA NPobbl 0OBLIYHO OTOUPAIDT eXeHeaenbHO U3 Ka)a0W TOYKK
npobooTbopa B TedeHue 4 Hel ANs onpeaeneHus cTabunbHOCTM U3MepsAeMoro KadecTsa Boabl. Ons kpuTu-
UYecKNX NapamMeTpoB peKOMeHOyeTcs oTOUpaTh B KaXaoW Todke oTbopa npob oT AByX 0o naATu obpa3uor (Tak
Ha3biBaeMbIl OyOnupoBaHHbIA oTbop). Ecnu kayecTBo BOAbl CTABUMNBHO, MOXHO MPUCTYNaTb K NMporpaMmmMe
PYTUHHOrO KOHTpons. MporpammMa pyTUHHOTO KOHTPONS onpefenseTcsa BO BpeMs aTTecTauunu.
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Mo mepe cbopa AaHHbIX O CTAabUNBHOCTM NapaMeTpoB BO BpeMs pPyTUHHOW akcnnyaTtauuu CBI npo-
rpamma npobooTbopa MOXET KoppekTupoBaThes. ExemecsayHblin oT6op npob 13 kaxkoon To4kn npobootbopa
M XOTA Bbl U3 OAHOM TOYKW KaXAbl AeHb — TUNKWYHAs YacToTa oTbopa npob Ana pyTUHHOIO KOHTPOnS.

8.3.4 EmkocTu ons ot6opa npob AomkHbl BbITh NPeaBapuUTENbHO NOATOTOBMNEHbL! ANA NPOBeOeHWs aHa-
nuza, a ot6op Npob AoSKEH BLINOMHATLCH B COOTBETCTBUUN C MHCTPYKUMAMM, NPeaoCTaBNeHHLIMU aHanuTm-
Yyeckon nabopaTopueir. JlabopaTtopus, ncnonb3yemas Ons aHanusa, gOKHA COOTBETCTBOBaTh TpeboBaHMaAM
FOCT ISO/IEC 17025. Heobxogmmo Takke y4uTbiBaTh cnegylowme akTopbl: YNCTOTY nopTta anst otbopa
npo®, 3arps3HeHne oKkpyxXaloLen cpegbl, Matepuan KOHCTPYKUMK nopTta ans otbopa npobbl 1 T. 4. MNpw Bbl-
©ope nopTa Ana otbopa npob crneayeT yuuThiBaTh €ro huamyeckoe pacnonoxeHne 1 paccMaTpuBaemoe npu-
MeHeHue. BaxHo, uTobbl cneumnanucT no otbopy npob 6win obyyeH npoTokony oTbopa nNpob.

8.4 ATTecTauus cUCTeM YNLTPA4YUCTON BOAbI

8.4.1 ATTecTaumn noanexar HoBble cucTeMbl YHB, a Taoke cuCcTeMbl, B KOTOPbIE BHECEHbBI M3MEHEHMUS.

Mpwu aTtTectaumm cuctemsl YHB HeobxoaMMOo y4MTLIBATL BCE HUMXEYKA3AHHOE:

a) NoAroToBKY W Hayano paboT no aTTecTauun pekoMeHOyeTcs HauyMHaTb Ha CTaguu NPOeKTUPOBaHUS
cucTembl. YeMm paHblue ByayT BbISIBNEHbI OTKMOHEHWS (HECOOTBETCTBUSA), TEM MEHbLLUMX 3aTpaT noTpebyeT nx
yCcTpaHeHue;

6) obbem aTTecTaunn OOIKEH BKNOYaTb BCe CTaauun npou3soacraea Y4B:

1) y4acTok npegBapuMTENbHON OYMCTKU BOABI,

2) yyacTtok nonyyeHus CHB,

3) yyacTok nonyyeHus u pacnpegeneHus Y4YB;

B) aTTecTtauus cuctembl NonydYeHus v pacnpegenerHms Y4B nomkHa NoagTBepaUTh, YTO!

1) MOHTaX BbINOMHEH B COOTBETCTBUM C NMPOEKTOM W APYroi TEXHUYECKOW OOKyMeHTaunen,

2) dyHKUMOHMPOBaHWE CUCTEMBI NONy4YyeHusa 1 pacnpegeneHua YHUB B ycTaHOBNEHHbIX AnanasoHax
ycTon4uBoe,

3) nonyyeHwe n pacnpegenerdve YUB Hagnexalero ka4ecTsa 1M KONMYecTsa, npy yHKLWOHUPOBa-
HUW CUCTEMbI B COOTBETCTBUM C BHYTPEHHMMW TEXHUYECKUMUM pernaMeHTaMu, cTabunbsHble;

r) gaxe B YCMNOBWSX OTCYTCTBUSA OTKIOHEHWIA B paboTe yyacTka nonydeHus YYB, HoBble unv mogudu-
LWpOBaHHLIE KOMMOHEHTHI (060pyaOBaHMe) y4acTka MOryT OKa3blBaTb HEraTUBHOE BNUSAHME HA KayecTBo Y4B
(BbIAENATE PACTBOPEHHbLIE NOHbI UK YacTuLbl) B TEYEHWE NePBbIX MECSLEeB aKCnyaTauuu;

L) mpouecc atTectauumn JomKeH ObiTb JOKYMEHTanbHO 0hopMIeH (3anmMcK, NPOTOKOMbI, OTHYETbI).

8.4.2 B nporpammy atTectayum MOryT BXOAWTb UCMbITAaHWA (M HE TONbKO OHM), NPU KOTOPLIX NPOBEPSAIOT:

- MOHTaxX obopynoBaHusi, TpyOOMpoBOAOB U cUCTEM OBCMYXMBAHUA Ha COOTBETCTBUE YepTexam U
cneyudukaLunam,

- COOTBETCTBME KOMMMEKTHOCTW YacTen, y3rnoBs, NOACUCTEM, AeTanen TeM CBeeHUsaM, KOTopkle NpuBe-
OEeHbl B TEXHWYECKOA AOKYMEHTaUWKW; NpaBunbHOCTb UX pasMelleHna B COOTBETCTBUM C MOHTaMXHbIMW, anekK-
TPUYECKMMU, NMPUHLMNNATNBHBIMW CXeMaMK (AaT4YMKK, KnanaHbl, UTUHTK, TPYObI U T. 4.);

- BO3MOXHOCTb gocTyna k obopyaosaruio, KUM 1 3PA, TpebyiowmM perynsapHoro B3aMMogencTBus 1
obcnyxuBaHWa, HanMune HeoBXoAUMbLIX NIOLAA0K ANs 06CcnyXMBaHUA (ecrnv NPUMEHMMO);

- coefMHEHUs N Ka4YeCTBO MOHTaxa BCeW CUCTEMbI, OTCYTCTBUE NOBPEXOEHWN, PXaBUNHBLI U rPA3n Ha
obopynoBaHunu;

- Hanuyne OOKYMEHTaLMW OT MOCTaBLMKa MO 3KCnayataumm 1 TexHMYeckoMmy obcnyusaHuio (B T. M.
nacnopTos);

- TUMbl MaTtepuanos obopyaoBaHUs M KOMNOHEHTOB, KOHTaKTUpYyloWwux ¢ Y4YB;

- OOCTYMHOCTb M JOCTATOYHOCTb BCMOMOraTenbHbIX MHXEHEePHbLIX CUCTEM, TAaKMX KakK CUCTEMbl 3NEKTPOo-
NUTaHWA, BOOOCHabXeHWs, KaHanu3ayuum, cxXaToro Bo3ayxa, napa, ra3oB U T. 4.

- MpUMeHsieMble YNMNOTHEHUS U CMa30oYHble MaTepuanbl, BO3MOXHOCTb 3arps3HeHus nmu YYB v nog-
Krto4eHHoro o6opynoBaHus;

- CBapO4HYI OOKYMEHTaLWio;

- 38CTOWHbIE 30HbI;

- Mapkupoeky obopyaoeanus, KWI, 3PA, Tpybonpoeoos;

- TWUNbl onop TpyOONPOBOAOR M BO3MOXHOCTY ONsl TENMOBOMO pacluinpeHnst (0cobeHHOo akTyansHo ans
ropsiunx CUCTEM pacrnpeneneHus);

- Hanuyue, AOCTYMNHOCTb M AOCTAaTOYHOCTL TOYEK noTpebrneHma u Todek otbopa npob;

- OOKYMEHTaLUuWio, NOATBEPKAAIOLLYIO NPOBEAEHWe TMAPaBNIUYEeCKUX/MHEBMAaTUYECKUX UCMbITaHWA;
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BbiNonHeHWe paboT no naccuBauumn (ecrnv NPUMEHUMO);
Hanuyue pesepBHoro obopyaoBaHus;
Hanudue 3UIMM;
- K,
bYHKLMOHUPOBAHWE CUCTEMbI 1 €€ COCTaBMNALIMX B PEXUMAaxX PYTMHHOW 3KcnnyaTtauuu (3anyck u
OcTaHoBKa, NoaroToBka kK paboTe, paboTta, NpoOMbIBKa, pereHepauns, pexxum oXuaaHua u T. 4.);
paboTy aBTOMaTU3MPOBAHHON CUCTEMbI (3ALLMTBI, BNOKMPOBKK, aBapum, CUrHanunsawmmn);
nokasaTenu TemMnepaTypbl W CTabUNBHOCTM TEMNEPaTYPHOro pexXuMa;

- CTabunbHOCTbL CKOPOCTEN NOTOKOB B CUCTEME NONyYeHns U pacnpefeneHus Y4B;

- onpefeneHue KOHTPOMbHBLIX TOYEK, B KOTOPbLIX AOIMKEH NPOBOOUTLCA KOHTPOMNb (PU3NYECKUX Nnapame-
Tpos CBIT;

- onpeaeneHve KPUTUYECKMX napameTpoB kadecTBa YUB, paspaboTky nporpamMmmbl KOHTPOMS;

- onpegeneHve Todek otbopa npob, nepuognyHocTM oTHopa nNpob, METO4OB KOHTPOMSA M KpUTEpUEeB
OLLeHKM;

- COOTBETCTBUE KadecTBa YUYB cneuudukaumm (koHTpons 1 ot6op npod);

- MporpaMmy TEXHUYECKOro 0BCNyXUBaHWS, BKMKYasa NnaHbl U rpaduky NPOBEAEHNA PEernaMeHTHbIX
pabor;

- Hanu4ve HeobXoOMMbIX MHCTPYKUWUIA (PYKOBOACTB) ANs PYTUHHOW 3KchnyaTauumn u obcnyxmBaHms cu-
cTemMbl YYB;

- YPOBEHb 3HaHWI OBCMNYKMBAIOLLErO W SKCMNyaTUPYIOLLEro nepcoHana.

9 JKkcnnyaTtauusa U TeXHUYecKoe obcnyxmBaHue

9.1 TexHu4eckoe obcnyxnBaHue

Mpexge Bcero HeobxoguMo onpegenuTb 0bbem paboT no TexHuveckomy obcnyxuaHuio (TO) cucTemsl
BoJONoAroToRkM YYB, gocTaTouHkli, 4ToBEl obecnednTs HafgexHyw akcnnyartauuio cuctemel. [pu cocTae-
nexHuun nporpaMmel TO BaxHO y4ecTb Bce TpeboaHua k TO, ycTaHOBNEHHbIE NOCTaBLMKOM 0BopyAoBaHus.

PekomeHayeTCcs NPOBECTM aHanu3 PUCKOB CMCTEMbl COBMECTHO C pa3paboT4Mkamu CUCTEMbI, 4TObbI
y6eanTbcs, 4TO BCE BO3MOXHbI@ BapWaHTbl OTKA30B MOHATHLI U nporpaMma TO gocTatodHa ANns UX npeg-
yNpexaeHns.

Mepuoguyecknii aHanua 3adMKCUPOBAHHbBIX OTKA30B W CPOKOB cNyx6bl 060pYAOBAHUS N KOMMNEKTYHO-
LLMX MO3BONUT rpaMOTHO KOPPEeKTUpoBaTk nporpammy TO.

9.2 Nporpamma TexHUYECKOro o6CcnyXnBaHusA

9.2.1 MNporpamma TO gomxHa BKkNYaTh B cebs, Kak MMHUMYM, CneayloLlne atanbi:
I) pomiHbl BbITh COOPMYNUMPOBaHbLI U 3aA0KyMeHTUpoBaHbl TpebosaHusa k TO obopynosaHus. [JokymeH-
Tbl o TO 0b0opyaoBaHUA AOMKHbI BKNHOYATh:
MapKy 0bopynoBaHMs, MOAENb, MOCTaBLLMKA KOMMIEKTYHOLLKX,
) Tun TO (npedynpexgatollee Unv KoppekTupylowee),
3) nepuogu4HOCTb (EXXEMECHYHO, eXXeKBapTanbHO, eXeroqHo U T. 4.),
4) pacxogHble matepuansl (4eTanu u KOMNnekTywLwme, unsTpyLwmMe anemMeHTsl U T. 4.),
5)
)

[N
~—

BbICTpOM3HALLIMBAKOLLMECS YacTu (YNIIOTHUTENbHbIE KOMbLA, NPOKNagku, TpyOku u T. 4.),
BpeMsl, JOCTaToYHOe ANs NpoBedeHus pabor,
7) uenum TO n orpaHu4eHuns;
Il) gomkHEI 66ITE NOATOTOBNEHEI TUMOBLIE paboyne nHCTpykuun no TO CBIMN. Kaxgas MHCTPYKLMA 4Orx-
Ha OXBaTbiBaTb:
1) TpeboBaHMs W KOHTpPONb MX COBNIDOEHUA NpU NPOBEAEeHUU onacHbIX BUOOB paboT (HanpuMmep, C
peaxkTuBamm),
2) TpeboBaHuA K cpegcTBaM MHAMBUAYANBHON 3aWMTEI NPKY BbINOMHeHWU paboT,
) NepeyeHb MHCTPYMEHTOB U MaTepuanos, Heobxodnmblx Ana paboTel,
) TpeboBaHus k 0By4eHuo 1 aTTecTayum COTPYAHWMKOB ANs BbINONHEHUs paboThl,
) MHCTPYKLMKM NO OTKMHYeHno obopynoBaHus,
6) nolwaroBble MHCTPYKLMKW Ha OTAENbHbIE MpoLeaypbl No 06CAYKMBAHUIO,
) MHCTPYKLWW NO BBOAY B SKCMMNyaTaLuio 1 arTectaumu,
) TpeboBaHWs K OYMCTKe, YyTUNM3aLun Bcex 0Opa3oBaBLUMXCS OTXOA0B;
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Ill) ponxHo BbITe NpoBeaeHo oByyYeHWe NepcoHana, kKoTopoe BKIMKYaEeT:
1) KOHTPONb 3HAHWA W NOHUMAHWSA NPEegOCTaBNEeHHOW MOCTABLLMKOM OOKYMEHTALMK NO 3KCnnyarta-
umm n TO,
2) oBy4yeHune HaBbikam paboT no TO Ha ceMUHapax U NPaKTUYECKUX 3aHATUSIX,
3) obyyeHne ONbLITHBIMU WHCTPYKTOPaMu (MHXKEeHepaMu/TeXHWKaMWU/MOoCTaBLMKaMu) OnepaTopos U
SKCMNyaTUpYLLEro NnepcoHana 3agoKyMeHTUPOBaHHbIM pabo4nm OedcTBUSIM,
4) oby4eHne HaBblkaM YTEHWSA KOHCTPYKTOPCKOW JOKYMEHTALMN.

9.3 Mpegynpexaalollee U KOPPEKTUPYIOLLEe TeXHUYecKoe oGecnyXuBaHue

9.3.1 TO cuctembl YYB genutcsa Ha ABe OCHOBHbIE KAaTEeropumn:

- npegynpexgatlee (NpodunakTudeckoe) oBCnyKMBaHWE;

- KoppekTupytowwee TO unum obcnyxrBaHue Ha OCHOBE (DaKTUYECKOrO COCTOAHUA.

9.3.2 lMNporpamma npodunaktudeckoro TO BasupyeTcs Ha OxMOaeMOM OTKase koMnoHeHTa. Kak npa-
BWIMO, MPW TAKOM NOAXOOE YYUTLIBAKT TONbKO Bpemsa HapaboTku komnoHeHTa. OueHka cocTosHMs obopyao-
BaHWA nepefn npoBefeHveMm TO He NMPOBOAUTCH, MOCKOMbKY CaMO W3MEpeHMe M3HOLLIEHHOCTU KOMMOHEHTa
MOKET ObITb flopoXke, YyeM ero TO, NMB0O NOUCK HEVUCMPABHOCTM MOXET UMK 0Ka3aTbCs CIULLKOM CMOXHbLIM UM
NPUBECTU K yLLepby.

[Mpumepamu ABAAIOTCA creaywmne MeponpUATUS:

a) 3ameHa Tpybok;

6) 3ameHa KapTpugxa unbTpa OblXaHus;

B) 3ameHa KapTpuaxein MUKpohunsTpoB B cucteme YUB;

r) 3ameHa kBapLeBbIX TpyOOK Ha ynsTpacuoneToBLIX Namnax;

4) 3ameHa NpoKnafok KnanaHoB.

9.3.3 MNporpamma koppekTupyowero TO BasmpyeTca Ha BbIABNEHHOM yXyalleHun xapaktepuctuk CBIT.
Kak npaBuno, ogHa UNu HEeCKONbKO XapakTepUCTUK CUCTEMbI yXyALWAaloTCa A0 YCTAaHOBMAEHHOro npegena, 4To
Bbl3blBAET HEOOXOOUMOCTL NpoBeaeHns KoppekTupytowero TO.

MpuMepamu ABAFAIOTCS cregyolwne MeponpuaTus:

a) 3ameHa MembpaH OO npu NnageHWW KadyecTBa NepMeara,;

B) 3ameHa cmonbl No pe3ynsratam oTbopa npob 3arpy3ku U M3MepeHWsa LenoCTHOCTH rpaHyn CMOonbl
MY Ha OCHOBAaHWW MPOCKOKa MOHOB;

B) 3amMeHa Y®-namn npu notTepe MHTEHCMBHOCTW U3NYyHEHWA UK NPWM U3MeHeHuKn kadectea Boabl (TOC,
030H, OCTATOYHbIA XNOP U T. A.);

r) 3amMeHa 3achINoK ¥ KapTpumken PUNETPOR NPU KPUTUYECKOM 3HAYEHUW Nepenana AaBneHnsa Ha HUX.

9.3.4 B cucteme YYUB ucnonb3ylTca pasnuuHbie cMeHHble unbTpbl, Npudem Haubonee BaxHble U3
HUX — PUNLTPbLl (OUHULLHOW OYMUCTKM OT YacTul. [eprMoauYHOCTL UX 3aMeHbl JoMKHA ObITe onpeneneHa co-
rmacHo ynpexaaltoLweMy KOHTPOS, KOTOPbIM COCTOUT B NpodunakTndeckom obcnyxmneanun. [JonxHa ObiTh
BblSICHEHA CBA3b MeXay BpemeHeM paboTbl hunsTpa, HakoneHWeM UM 4actul U kadectsom YYB vnu Bbi-
nycKaemol NpoayKLmu.

9.3.5 Ha npegnpusatun no npoussonctey YUB gomkHa ObITh pa3pabotaHa cTpaterusa obecnedeHns Kpu-
TUYECKN BaXHbIMWU 3anacHbIMUW YacTsaMU. XpaHeHWe 3anacHbIX YacTel Ha cknage AoMKHO NoaaepXueatbcs B
CTpOro onpefeneHHbIx konuyecTeax. HeobxoaMmMocTs M 06LEM XpaHEHUS 3anacHbIX YacTel Ha NpeanpuUaTIm
OOMKHBI ONpeaensTbes:

- 4acToTol 3ameHsbl (0Tkasa) obopynoBaHMA UMW KOMMMEKTYOWMKX;

- BpEMEHeM, B Te4eHWe KOTOPOro CUCTEMa pPe3epBMpOBaHUA No3eonseT paboTatb C 0TKa3aBLWMM KOM-
NOHEHTOM,;

- CPOKOM MOCTaBKU 3anacHbIX YacTel U/Mnu ux 4OCTYNHOCTLIO.

9.4 Cuctema OOKYyMeHTauMn no aKkcnnyataumm 1 TexHN4YeCKomMy OSCﬂy)KVIBaHMI'O

9.4.1 PekomeHayeTcsa NpOBOANTL Cnegylollme perynapHbLie NpoBepky U aHanusa Nx peaynLTaToB, YToobl
nonyyatb Heobxoaumyto nHpopmaumio o pabote CBI:

- eXeHeAenbHbI KOHTPOMb (MO3BONSAET OTCMNEXUBATL KNOYEBbIe COBBITUA, NMPOU3OLLEaLWNE 3a Hedeno,
1 BOBPEMS NMPUHUMAaTL HEOBXOAUMbIE MEepbl);

- @XeMeCsIYHbI KOHTPOMb (NO3BONSET OLUEHUBATL NapamMeTpbl U coBbITUA, CBA3aHHbLIE C NOTpebneHnem
pecypcoB, 4acTOTOM OTKas30B, aBapuMUHLIMU CUrHanamy, MHUWOEHTaMK1; NO3BONseT NpoBepsaTL cobnigeHne
rpacpmka TO 1 BLINONHATL KOPPEKTUPYIOLWKWE OEWCTBUS);
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- eXEerogHblil KOHTPOMb (N03BONsieT NOABECTU UTOr paboT no koHTponto u TO, oueHUTL 3aTpaTkl U pas-
paboTaTb NnaH NOBbILEHUS HAAEXKHOCTU HA CrieQyoLniA rog).

9.4.2 TO cucTemM BOAOMNOArOTORKY CreayeT NPOBOAWTL COTMACHO MHCTPYKLMAM NO TEXHUYEeCKoMy obcny-
XUBaAHWIO U rpachukam TO ¢ JOKYMeHTanbHbIM 0hopMIieHMeM ero pakTU4eckoro NpoBefeHns (Hanpumep, B
*ypHane TO).

9.4.3 MNpadbmkn 1 nHcTpykumm no TO cocTaBnsOT YNOMHOMOYEHHbIE NOApa3aeneHns npeanpusaTusl, aKkc-
nnyatupytowme CBI. Mpadukn TO gormkHel BblTe ohopmneHsl B hopMe kaneHgapHoro nnaHa ¢ ykasaHuem
BbINOMHseMbIX paboT. AHanorM4Ho 4omKkHbI BbiTb ohopmneHsl rpadukn kanubposkn (noeepku) KAT.

9.4.4 NHCTpyKUMM UNK Opyraa OOKyMeHTauusa OOMKHbI pPerynspHo nepecMaTtpueatbes. Bece Heobxoau-
Mble 3anucu cnegyeTt BECTU PErynsipHO Mo YCTaHOBNEHHoW hopme.

9.4.5 MHctpykummn no TO gomkHel npedycMmatpuBate paboTy nepcoHana cornacHo KOHTPOMbHLIM MNu-
cTam, KOTOpble COOepKaT NepeyeHb 3anaHupoBaHHbIX paboT Ha CMeHy, CyTKW, Heaesno UnKu Ha uHble yaob-
Hble Ons npeanpusaTus UHTepBan.l.

9.4.6 ExxegHeBHbIM kKOHTponb CBI gormkeH BKOYAaTh, KaK MUHUMYM:

- MpOBEpPKY Hanu4uns coobleHuit (aBapuin, NpeaynpexXneHuin) CUCTeEMbl aBTOMATM3aLIMN;

- BU3yanbHbIA OCMOTP CUCTEMBI (OTMOTEBAHMWSA, NPOTEYKM, MOCTOPOHHUE LIYMbI, HEXapaKTepHble COCTO-
AHNSA CUCTEMBI);

- perucTpaumMio OCHOBHbIX NapameTpoB paboTbl cucTeMbl (TeMnepaTtypa, AaBneHue B TpybonpoBogax,
nepenagsl AaBneHua Ha GUnbTpax, 3Ha4eHNs PacxonoBs);

- otbop 1 aHanus npob;

- MpPOBEPKY (YHKLMOHUPOBAHWS [03aTOPOB, 3arpy3Ky peareHTOB B pacxofHble Baku L03MpyroLWmx
CTaHLMi;

- MPOBEPKY COCTOSIHMS CEHCOPOB: OAaT4YMKOB TEMMepaTtypbl, anekTponpoeogHocTu, pH, OBI1, OOY.
HormxHbl hrkcpoBaTbcsa NapaMmeTphbl, NPSMO UM KOCBEHHO YKa3blBaKLLWe HAa COCTOSIHME CMCTEMbI BOAONOA-
rOTOBKM;

- [OocbInky TabneTupoBaHHOM conv A0 paboynx ypoBHEN (ANns pereHepauun ymsarduTenen);

- KOHTpOInb onepaTUMBHOrO 3anaca peareHToB.

9.4.7 Nocne npoBeAeHUs1 KOHTPONA M 0POPMIEHUA 3anUcen AOMKHbI BbITh NPenyCMOTPEeHbl Meponpus-
TS NO YCTPaHEeHU0 0BHapPYKeHHbIX OTKIOHeHUA. OTKIMOHEHUS MOTYT YCTPaHATLCH ONepaTUBHO UMK COrNacHo
niaHy. BeINonHeHWe MeponpuATUIA NO YCTPAHEHWIO OTKIIOHEHUI U X 3thdeKTUBHOCTE HEOBX0aAUMO KOHTPO-
nupoBaTb WU aHanU3UpPoOBRaTh.

9.5 3ameHa PacxogHbIX maTtepuanoe n 6bICTp0M3HaLIJHBaIOL1.|MXCH yacTen

9.5.1 3ameHa pacxoHbIX MaTepunanoB AoMkHa ObITe OpraHu3oBaHa no rpaduky (NnaHy) ¥ BHENNAHOBO
no pe3ynsTaTtam KOHTPOMsS UMM HA OCHOBAHWW PE3yNkTaTOB NPOrHO3MPOBAHUS.

9.5.2 MNpwu 3ameHe pacxogHoro Mateprana HeobxoauMo BECTW 3anvcy, B KOTOPbIX CrneayeT ykasbliBaTtb
COCTOSIHME 3aMeHSeMOro KOMMNoHeHTa. Hanpumep, npu 3aMmeHe kapTpuaxen (UnbTPOB CnegyeT OTMedarhb,
Bbin Ny oH e oOpMUPOBaH U KAKOW MHTEHCMBHOCTK Oblny OTNOXeHUs. PekomeHayeTcs npunoxuTe hoTto. 37K
OaHHble cnefyeT UCNoMb30BaTh ANA KOPPEKTUPOBKM CPOKOB 3aMeHbl B BONbLUYIO UMM MEHbLLLYH CTOPOoHY. [Ans
MUKPOUNLTPOB y4YacTka nony4derHus YUB pekomeHOyeTca NnpoBoauTh UccneoBaHue unsTpyrLlen nosepx-
HOCTM Ha 3afepxaHue YyacTuy ¢ nomollso COM.

9.5.3 lMNpwn BHENNAHOBON 3aMeHe PacxXOgHOro Marepuana HeobxoaMMO BbISBUTL BEPOATHYIO MPUHMHY,
3amKCcMpoBaTh COCTOSHWE 3aMEeHAeMoro matepuwana, npu HeobxogmmocTy npoeecTt Bonee rmyGokuiA aHa-
NU3 NPUYNH YMEHbLLEHWUST CPOKOB 3KCnnyaTtauuu. PekomeHOyeTcs OUEHWTb PUCKW MO BIIUMAHUWIO HECBOEBpEe-
MeHHOW 3amMeHbl Ha cTabuneHocTs pabotel CBI1 B uenom. MNpu HeobxooMMOCTU crefyeT NPUHATL peLleHne
06 M3MEHEHWM NnaHa 3aMeHbl PacXO4HbIX MaTepuanos.

9.5.4 ®akT 3ameHbl pacxofHbIX MaTepuarnos OMKeH ObiTb 3a40KYMEHTUPOBAH.

Cnepytowme BUObI PACXOAHbBIX MaTepUanoB SOMKHbI 3aMEHSATLCSA C 3a4aHHON NEPUOAUYHOCTBIO!

- 3acbiNHble cpedbl (KPOMe akTUBWMPOBAHHOTO YIiisl) 3aMEeHsIloTCs Mocne OCcMoTpa, ecny obHapyXeHbl
KOMKOBaHWe, HanuyMe OCKOSKOB 3epHUCTOM 3arpy3ku, HeJoCTaTOYHOE KOMUYEeCTBO UnbLTpyroLWen cpelbl.
IOna MOC Ha yuacTkax nonydyeHunsa YUB n CUB pekoMeHayeTcs o4vH pas B rofd NpOBOAWTE aHanu3 obMeHHON
E€MKOCTW U 3aJepKaHHbIX MOHOB NyTeM UCCNEA0BaHWNS MOHHOTO COCTaBa pereHepara, Nony4YeHHoro Nponycka-
HWEeM COMSAHOW KUCNOThI U LWeno4vn Yyepes Aea obpasua NOC;

- aKTMBUPOBAHHBIN Yronb 3amMeHsIeTCcs No AaHHbIM MUKPOBMONOrM4eCcKoro KOHTPOMS, HO He peke O4HOro
pasa B 6 Mec unu nocne npoctos bonee 7 cyT;
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- membpaHbl OO 3aMeHAITCs N0 AaHHbIM HAbMAeHUA 3a ANeKTPONPOBOAHOCTLIO M OLEHKe HOPMKWPO-
BAHHOW CENEeKTUBHOCTU, a Taleke No yCnewHoCcTM NpoBedeHns npouenyp XMMu4eckon o4ncTtkn. Ecnu nocne
XUMWUYECKON OUNCTKK HabngaeTca nageHne cenekTMBHoCcTM Bonee yem Ha 30 % MO OTHOLLEHWIO K UCXOOHOM
CEeNeKTUBHOCTU, TO TpebyeTcsa 3ameHa membpaH. B npoLecce 3ameHbl MembpaH He0BXoOMMO 3anonHUTL Kap-
Ty yctaHoBkn M3 (cm. 8.1.2);

- MUKPOMUNLTPbI 5 MKM pekoMeHOyeTCs 3aMeHsiTb Npu nepenage gaBneHusa Ha Hux Gonee 1,2 Bapa.
PekomeHayeTcsi Mcnonb3oBaTh rodprpoBaHHble dhunsTpoanemenTsl (cM. 5.1.1.4) unu unsTpoanemMeHThbI,
npoweawue ucnoitanms no FOCT P 58810, ¢ HavyanbHON 2ahheKTUBHOCTLIO He MeHee 85 %;

- KapTpuoxu Mukpopunstpoe 0,22/0,45 MKM 3aMEHSAT COrMacHO WMHCTPYKLMM NMPOM3BOAWTENSA U CO-
rMacHO UMKNam cTepunusauunm, HO He pexe O4HOro pasa B rog;

- yneTpadunsTpauvoHHbIe MeMOpaHbLl 3aMEHST COrMacHO UHCTPYKL MK npou3soguTens. NMonumepHoble
membBpaHbl MOryT HaxoauTbCs B aKkcnnyaTaumum He Gonee 5 net, kepamudeckne — He Bonee 10 net. MNocne
3ameHbl ynbTpaunbeTpaLMoHHbIX MeMbpaH pekoMeHgyeTcs npoBecTy ¢ nomowwbio COM nccnegosadmne no-
BEpPXHOCTKU oTpaboTaBlwmx MmembpaH, 4Tobbl NpoaHanManpoBaTth KONMHYECTBO, pasmep 1M Npupoay 3agepxkaH-
HbIX UMK YacTul. OTO MOXKET MOMOYL ONpenenTb BO3MOXHbLIN UCTOUYHWK 3arpasHeHus.

MpumeyaHue — HopMMpOBaHHAA CENEKTUBHOCTL — 3TO 3HAYEHWE CENEKTMBHOCTU, NEPECYUTAHHOE C YHETOM
U3MeHEeHUs BHELLHUX ycnoBuit pabotel YOO. HopMyvpoBaHHasa cenekTMBHOCTE NO3BOMSET UCKMKYMTL BNUsSHWE KonebaHun
BHELLHWX NapaMeTpoB/yCnoBui (4asneHve 1 Temneparypa nuTarowen sogel) (cMm. Tawke 3.1.21).

9.5.5 bbICcTpoM3HaLLIMBAKLWMECA YACTW HE MOAMEXAT PEMOHTY UM BOCCTaHOBMEHWIO.

9.5.6 3ameHa ObiCTpOM3HALUMBAOLWNXCS YacTeld JormkHa OblTb opraHu3oBaHa no rpaduky (MnaHy) w
BHEMNNaHOBO MO pe3ynkTatamM AWarHOCTUKM UMW Ha OCHOBaHWWN pe3ynkTaToB NPOrHO3npoBaHus.

9.5.7 Kak npaBuno, 3ameHa BbICTpON3HAaLLIMBAKOLWWXCS YacTern NPOXoAMUT Mo MiaHy, T. K. 3aMeHa 06blYHO
He CBsi3aHa C KpMTUYecKon notepen pecypca. K BbicTpon3HaluvBaLWMMCs YacTAM OTHOCAT YNNOTHEHUA, Npo-
KnagKkv, MembpaHbl KnanaHoB, MeMOpaHbl TMAPOaKKyMynsaTopoB, pe3bboBble (DUTUHIM, XOMYTbl, MAHOMETPbI,
Y®-namnbl, a Tawke NonuMepHble W3genusa, NoABeprawLineca Harpyske Unu noaBepXeHHble 3arpA3HeHuto
TpyOHO yaanseMbiMyu 00pasoBaHMAMK (LUnaHmv, rmnbkmMe nonMMepHblie TpyoKn).

9.5.8 ObenyxuneaHue KWUIM, Bkntovas kanvbpoBky (MOBepKy), 4OMKHO BECTUCH COTMACHO MNNaHy, BHeo4e-
pefHoe obcnyxvMBaHWe BO3MOXKHO Ha OCHOBaHWKM OUArHOCTWKW UMW Pe3ynbTaToB MPOrHO3MPOBaHKA.

9.5.9 Oatumkmn OBI1, pH vnu npaMoro MamepeHns KOHUEHTpauuu cBoOOAHOro xnopa AOKHBI ObiTb
YCTaHOBMEHbI B AYEWKe, NPUrOAHON ANs BU3yarbHOW OLEHKW ee COCTOAHWA (HameT, NOCTOPOHHWE YacTullbl,
KOMKW), B MPOTUBHOM Cry4ae ux NpounakTM4ecKkyo o4nCcTKy HeoOxodMmMo BECTM ABa pasa B Hedent. Ecnu
AYeNKn Npo3padHble, KanMbpPoBKY MW HACTPOWMKY CriedyeT BeINOMHATL OAWH pas B 3 Hed, ecnv bonee BbicoKas
YacToTa He yka3aHa npouasogutenem obopynoBaHus.

HeobxoanmMo MMETb CMEHHbIN KOMMMEKT OTKanmbpoBaHHBIX (HACTPOEHHbLIX) MO CTaHAapTHLIM pacTBoO-
pam anekTponos anst namepenua pH/OBI, Bcerga rotoBeix K paboTe. PekomeHayeTcs ogunH pa3 B 1—2 mec
OCYLLeCTBNATL POTALMIO ANEKTPOAOB CO CMEHHbLIM KOMMNEKTOM, BbiOpakoBkeIBas HecTabuibHble aneKkTpodkl.

9.5.10 lMpwu 3ameHe cMonkl Ha yyacTke nonydeHus YYB npeasaputenebHoO criedyeT BbIMONHATE TECT Ha
cTaTMyecKyo aMmuccuio n3 obpasua cmonel npyu Temnepatype Y4B (40 £ 3) °C, a B cnyvae UCNonb3oBaHns
CBEPXYUCTON consaHon kienoTel — (23 £ 2) °C. [nutensHocTb 06paboTkn — He meHee 15 4 B 06oux cnyyasax.
Cwmona gormkHa BelAepKMBaTh UCNbITAHWS cornmacHo npunoxeHunio b. MakcumansHoe BpeMsi OTMBIBKA CMOTbI
no napametpy OOY He gomkHO NpeBbiWwaTh 8 cyT.

CnegyeT ucnons3oBaTtb MOHOAWCMEPCHYH CMOIY, B KOTOPOW LieNbIX YacTul, cMonkl He meHee 85 %. [o-
nyckaetcsa 5 % packonoTteix Yyactuy n 10 % c TpewmHamu.

9.5.11 ®unkTpyoLWMe MaTepuansl, ynaBnvBawLue YacTulbl, AOMKHbI 3aMEHSTLCS Ha HOBbIE B COOT-
BETCTBUM C PeKOMEeHAauusMu Npou3BOAMTENS, T. K. CO BPpEMEHEM OHW CaMK HauyuHaloT BbIAEeNATh YacTuubl.
OcobeHHO 3TO KacaeTcs 4acTul, C pasmepom MeHbLWUM, YeM nopbl punstpa. [ocne 3ameHbl PUIBTPYIOLLMX
marepuanoe MoXeT notpeboBaTbCs MX AnuTensHas npomeiBka. OTpaboTaHHble MaTepuansl cnegyeT uccne-
goBaTtb ¢ nomolblo COM unu TexHonorum LNS ans onpefeneHus pacnpegeneHys YNOBMEHHbIX YacTul, U
NNaHWpoBaHus TexHu4eckoro obcnyxueaHua (cM. Takke 9.3.4).
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MpunoxeHune A
(pexomeHgyemoe)

PacyeT cogepxaHua 4acTuy B BoAe NpPU UX HOPManbLHOM pacnpegeneHuun

A.1 MNpumepbl pacyeTa COBOKYMHOW KOHLEHTPaLMK YacTuL PasnuyHoro guameTpa no MMeLwWwyMMcs AaHHbIM:

a) Mo KOHUEHTPauWK YacTuy kakoro-nubo guaMerpa n koahduUMeHTy pacrnpeneneHus;

6) no gsym unu Bonee aHa4EHNAM COBOKYMHOW KOHLEHTPaUMK YacTuL Kakux-nnbo anameTpoB.

A.1.1 Mpegnonoxum, 4To onpefeneHo 3Ha4YeHWe COBOKYMHOW KOHLUEHTpauuu B Boge 4acTuy pasmepoM 50 HM.
MycTb 3TO 3HaYeHue paBHo 10°. 3HaueHMe koathdpuLMeHTa pacnpefeneHns NycTb paBHo —3,7 (cM. 4.2.6.6 1 pucyHok 1).

OnpepenymM COBOKYMHYH KOHUeHTpauuo Jyactuy pasmepamu 20, 9 n 3 HMm:

CornacHo dhopmyne (1)

fldy=K-d"
W MUCXOOHBIM OAHHBIM UMEEM:
10°=K - 507, roe n=-3,7. (A1)
Ons yactuy guametpoM 20 HM:
f(20)=K - 20" (A.2)
[Ons vactuy gnametpom 9 HM:
f9)=K-9". (A.3)
[Ons yactuy gnameTpom 3 HM:
f(i3)=K-3". (A.4)

Torga COBOKYMHYIO KOHLUEHTpaLUuo YacTuy guametpoM 20 HM Haxodum ucxonsn u3 ypasHeHui (A.1) u (A.2):

20\n 20\-37
f(20) = 10° - —) =105 —) =3,0- 108
50 50

COBOKYMNHYI KOHLEHTPaUKWIo YacTul, anamMetTpomM 9 HM Haxogum ncexona u3 ypasHenun (A1) n (A.3):

9\n g \-3.7
f(9) = 105 - (—) =107 - (—) =57-107.
50 50

COBOKYMHYI0 KOHLEHTpaLUuIo YacTul, AuamMmeTpoM 3 HM Haxodum ncxodsa u3 ypasHeHun (A1) u (A.4):

b M 31\-3.7
f(3)=10% - [—| =10°- —) =33 10%
50 50

A.1.2 MNpegnonoxum, 4To onpedeneHo 3Ha4yeHe COBOKYMHOM KOHLUEHTpauuMu B Boge YacTtuy pasmepom 50 v 40 Hm:
f(50) u f(40), COOTBETCTBEHHO.

Onpenennm COBOKYMHYO KOHUEHTpauuio Yactuy pasmepamum 20; 9 1 3 HM.

CHayana no MMeKLMUMCA AaHHBIM HY>KHO MOCTPOUTL rpadmk (cM. pucyHok 1) U No HeMy onpegenvTb 3HadeHue
koadhduuneHTa pacnpegenenun. [paduk ygobHo ncnonb3oearts, ecnv aMnMpUYeckie gaHHble ecTb Mo Tpem 1 Bonbwemy
Konu4yecTBy AWaMETPOB YacTul,.

Ecnu aHaveHuin Bcero gea, N MOXHO NMPOCTO BIYMCAUTE NO dhopmyne

_ 19 (f(40)) - Ig (£(50))

n= (A.5)
Ig (40) —Ig (50)
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MycTb 3HayeHue f(50) paBHo 10°, a 3HayeHwe f (40) pasHo 2 - 105.
Torpa no copmyne (A.5):

Ig (200000) — Ig (100000)
- Ig (40) — Ig (50)

=-3,1.

3arem aHanornyHo A.1.1 MOXHO HaAWTK COBOKYMHLIE KOHLUEHTPaUWK YacTuL 3adaHHbix pasmepor 20; 9 1 3 HM:
CoBokynHas KoHUEeHTpaumsa YacTuy guametpom 20 HmM:

2047 20)\-3.1
f(20)=10% - |—| =105 [— = 1.7 - 106.
50 50

COBOI{yI'lHaFl KOHUEeHTpauna 4Yactuy gnamMmeTpom 9 HM:

g\n 0 \-3.1
f(9)=105-(—) =105-(—) =2,0-107.
50 50

COBOKyl’lHaH KOHUEHTpauna 4actry gnameTpom 3 HM:

31\n 3 \-3,1
f(3)=10°- —) =10°% |— =6,1- 108
50 50
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Mpunoxenune b
(o6azaTensHoe)

TecTupoBaHue MOHOOOBMEHHbLIX CMOM Ha SMUCCUIO OCTAaTOUYHOM OpraHuKM,
MeTannoB U YacTul B yNbTpavyuUCTYO BOOY

B.1 O6wme nonoxeHusa

B.1.1 B HacTosLEeM NPUMNoKeHUN ONUcaHsbl METOANKW 1 KpuTepuun kadecTa IOC npu npoBegeHun TECTOB cTaTUYe-
CKOW 1 AMHaMU4YeCcKon aKcTpakuum npumecen ua obpasya MOC B Boay v B pacTBop conaHow kucnoThl (cm. [10]).

[ns oueHkn BO3MOXHOCTW HopManbHol paboTtel MOC B koHType YYB crnegyet npoBecTy nccrnegoBaHne SMUCCUn
opraHUYeckux BellecTs U MeTannoB 13 obpasuoe MOC B Bogy B CTATUHECKOM PEXUME.

B.1.2 Onsa oueHkn Bpemenn otmbiekn MOC 1 pacxoga YYB cnegyeT npoBecTy UccnegoBaHue aMUCCUMKW OpraHuye-
ckux BewlecTs, Yactuy M NVR 13 obpasuoe WOC B Boay B AMHAMUYECKOM peXUME.

5.2 Metoguka ot6opa o6pasua UOC

B5.2.1 B 30He oTbopa 06pasLoB He A0MKHbI MPOBOAUTLCA CTPOUTENbHbIE U Apyrue paboTbl. MNepen oTkpbITHEM Ba-
pabaHa c MOC crnegyeT 04MCTUTL NMOBEPXHOCTL OT 3arpsa3HeHUN.

B.2.2 Otbop obpas3uoB cMOnbl AOMKEH OCYLLECTBNATLCA B YMCTOW 30HE C OAHOHANpPaBneHHbIM NMOTOKOM BO34yXa
He Huke knacca 7 CO B ocHalleHHOM COCTOAHWM, NOpPOoroBbii pasmep vactuy 0,5 mkm- Tapa ansa otbopa npob moxer
npeacTaenATe cobol ABa nakeTa: BHYTPEHHWUW (NepBbIA) U BHELUHWA (BTOPOW) U HE OOMKHA ABNATHCA UCTOYHWKOM 3a-
rPA3HEHUA.

B.2.3 OtBupaTb CMOMY HYXHO B KOCTIOME A5 YACTLIX MOMELLEHWUI, B NepyaTkax, He Ccoaepallux Tanbk U OKCKA,
LMHKA.

B.2.4 Bekpoiite 6apabaH 1 3awuTHbIe nakeTol ¢ OC, cornacHo npoTokony otbopa npob otbepuTte cMony B NepBbii
NakeT, 3aKponTe ero, HaHecuTe MapKMPOBKY, 3aKponTe 3alLMTHbIN nakeT u BapabaH, nomecTuTe nakeTt c obpasuom cMonbl
BO BTOPOM MaKeT, HaHecMTe MapKMpoBKY — OaTy, Bpems W KTo Bpan obpaseu. YnakyWTe B BO3AYLIHO-MY3bIPYaTYH MNEHKY
W XpaHuTe B xonodunbHUKe npu Temnepatype ot 5 °C go 15 °C.

B5.2.5 Bo Bpems oTbopa cmonkl cnegyeT CMecTUTb 5 CM BepxHero cros M 3atem otobpate 1 n MOC gna ctatuye-
CKOro TecTa W CTOMBKO Xe AN AUHaMUYecKoro Tecta.

B.3 MeTtoguka oueHkM gonu uenbix rpadyn HOC

B.3.1 Hannuue TpecHyTeIX unun paséuteix rpadyn MOC BHOCKUT OoNOMHUTENEBHLIA BKNad B hoH YacTul, co3garas
OOMOMNHUTENBLHY Harpyaky Ha punsTphl.

B.3.2 [ina onpenenenna gonu pasbuTeiX M TRECHYTLIX YacTUl ncnonesynTte obpasey NOC, HaHeCeHHbIW Ha npea-
METHOE CTEKMO, NMPUKPLITOE NOKPOBHLIM. [Nocne HaHeceHus kannu YUB 1 nerkoli Bubpauuvv cmona pacnpenenuTcs nog,
MOKPOBHLIM CTEKNOM B OAWH crnol. HayHuTe mogcyeTt rpaHyn CMonbl B MOMe 3peHUs MUKpPOCKona npu yBEnuyeHuW B
150 pas. Obuiee YACNO COCHUTAHHBLIX rpaHyn 40MmKHO BbiTe 100 WT.

B5.3.3 Mpu nocnegoeatensHomM nogcyete 100 rpaHyn oUeHUBaAWTE KOMWYECTBO MAearnbHbIX FpaHyr, KONWYecTBO
rpaHyn ¢ TPELLMHaMU 1 KONMWYECTBO PACKOMOTLIX rpaHyn.

B.3.4 Jonio ueneix rpanyn (L) onpegensaioT kak oTHowWeHWe konudecTBa Lenbix k 100.

B.3.5 Jonto TpecHyBwux rpanyn (T) onpenensitoT Kak OTHOLWEHME KONUYecTBa Uenblix, HO TpecHyBwux, K 100.

B.3.6 donto packonotbix rpaHyn (P) onpenensaioT Kak OTHOLWEHWe KonuyecTBa packonoTbix K 100.

B.3.7 MoeTopAlT NogcyeTsl ANA TPEX CNOTOB, BLIYUCTAA CpeHEe 3HAYeHVe.

5.3.8 Jonsa TpecHyBlwWX gomkHa 6biTe T < 0,1; packonoTteix P < 0,05.

B.4 MeToamka ctaTu4yecKkon aKcTpakuum npumecen us MOC

B5.4.1 ObopynoBaHue, NOAroTOBKa KOHTEMHEPOB

B.4.1.1 Heobxogvmo noaroToBUTE KOHTEWHep 13 NOA, OTMbITEIA U NPOBEPEHHbBIA HA BblaeneHWe dOHOBOW opraHu-
KW W TAXENbIX METANMOB.

5.4.1.2 Motpebyetca YUB') ¢ copepxaHuem boHOBOro 3arpsasHeHUs MeHee npenenoe oBHapYXKEHUA UMK 3HaYK-
TEMbHO HIBKE 3HAYEeHWI Pe3yneTartoB MCMbITaHWA. POHOBLIE 3HAYEHWS, NPEBbILAlLLMe npejensl 0BHapyKeHUs, JOIMKHbI
BbITe BKIHOYEHBI B OTHET.

B5.4.1.3 KoHTeHep u3 MNM®OA, 3anonHeHHbld YYB, noTpebyeTcs AnA BblMUTaHUA (POHOBLIX 3HAYEHWIA B OTYETE.

B5.4.1.4 O6bem KOHTENHEpPOB AoMmKeH ObITb AOCTATOYHLIM AN NpoBedeHUs aHanuasa (He MmeHee 500 mn). Ecnu BbI-
6paH gononHuTeneHbI TecT PSDA, ona aHanvsa notpebyeTtca gononHUTeNeHbIA obbem 250 mn.

1) KayecTBo YUB gomkHo 6bITh He xyke 18,1 MOM-cm npu Temnepatype 25 °C, O0Y < 2 Mkr/n, dUHUILHAA hWb-
Tpauma 0,1 MKM.

38

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 42 / 66
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-71994-2025



https://gostexpert.ru?utm_source=pdf&utm_medium=70011
https://gostexpert.ru/gost/gost-71994-2025?utm_source=pdf&utm_medium=70011&utm_term=page

rOCT P 71994—2025

b5.4.1.5 Onpenenute paboymi o6beEM KOHTENHepa W HaHecuTe OTMeTKM 1/3, 2/3 » 3/3; B KOHTENHEp OOIMKHbLI NMo-
MEeCTUTLCA ABa oobema YUB v oant o6bem MOC!). Hanonnute koHTenHep YYB, nobasete MOC go otmetkun 1/3 (cmona
OOMKHa NONHOCTLIO OCecTh), AobaBLTe BOAb! A0 pabodero ypoBHSA. 3akponTe, BCTPSAXHUTE KOHTENHEp U OcTaBbTe Ha 1 4.
Mpu HeobxoaMmocTu AobaBkTe cMoMbl, ecnv 0GHapyXeHOo CyLLecTBEHHOE ee cxaTue. Bea nobaBneHHan cMmona gomkHa
ObITh B3BELLEHA C TOYHOCTBIO 00 0,5 . Cnente ¢ NOBEPXHOCTM BOAY, NOBEPLTE €€ 06beM — OH A0MKeH ObiTb OCTATOYHBIM
ONA NPOBEAEHWA aHanmaa.

B.4.2 MeToauKa cTaTUYECKOW 3KCTPakUuM npumecen u3 odbpasua MOC B YUB

5.4.2.1 JobaBbTe B NpeaBapuTENbHO OYULLEHHLIW KOHTerHep 13 NPA obbemom 500 mn go 1/3 obbema koHTelHepa
MOC (~200 mn MOC2)). O6bem onpenenseTcs NpuBNU3UTENLHO, HO NPOBY CMOMbI HYXHO B3BECUTh C TOUHOCTLIO 0,5 T
[MpenoBapuTensHo gomkeH 6biTh onpeneneH pabounin obbem KoHTelHepa (cM. 5.4.1.5).

b5.4.2.2 3anonHuTe koHTerHep YYB. 3annwmnte obbemsl MOC 1 YHUB, gobaBneHHbix B KOHTeWHep. O6bem gobas-
NeHHon YYB HyXKHO OTMepATb C TOYHOCThK A0 1 mn. PaccunTtanTe o6bemM cMOrmbl MyTem BbidnTaHWA obbema YYB ua
obuwero obbema KoHTelHepa.

B.4.2.3 MNpomebliBKa

lMpomoviTe cMony — BPYYHYH BCTPAXHUTE KOHTEWHED U CNenTe Kak MOXHO Dorblue Bodpbl, CTapasack He NoTepaTh
cmMony.

B5.4.2.4 NMoeTtopute warn 6.4.2.2, 65.4.2.3 pecaTtb pas.

B.4.2.5 MNpoBegeHue TecTa.

3anonHuTe KoHTelHep co cMoron Y4B 1 nomecTute ero B TepmocTat npu temnepatype (40 + 3) °C Ha 15 4.

B.4.2.6 N3Bneknte KoOHTEMHED W3 TEPMOCTAaTa W BCTPAXMBAWTE C NOMOLLEIO BUBpomMeLuanku npu 75 ob/mMuH B Teve-
Hue 1 4.

B5.4.2.7 Cneiite Y4B n otbepute obpasuel ans onpegeneHua yYacTtuy ¢ nomowpio LPC, SEM (onumoHaneHo) u
PSDA (onumoHaneHo), a Takke ons onpegeneHna metannoe, OOY 1 opraHMYecKnx npumMecen (onuMoHansHo).

B.4.3 MeToauka cTaTUHeCKOW 3KCTPaKUMK NpuMeceid us obpasua MOC B pacTBOp CONAHOW KUCNOTLI (onpe-
JerneHve ocTaTOYHbLIX KONIMYECTB MOHOB MeTarsoR)

B5.4.3.1 MNomectute 10 r cmonbl B OTMbITHIA doriakoH u3 MNMOA obbemom 125 mMn, B kKOTOpLIA yxe aobaeneHo 50 mn
pacTsopa HCI®) (35 %), npenBaputenbHo passeneHHoro ¢ YUB B cOOTHOLIEHWM 1:3 npW TemnepaType OKpyXaloLueil
cpeapl.

5.4.3.2 BetpsixueaiTte pacteop cMmorbl/HCI BpydHyto B TeveHue 30 c.

5.4.3.3 BoigepxupaiTe pacTtBop B TedeHue 1 4.

5.4.3.4 B TeyeHue 30 ¢ Bpy4HYO BCTPAXMBAWTE pacTBop, a 3aTeM JaiTe cMone ocecTb B TedeHue 30 MUH.

B.4.3.5 JekaHTupyiTe KMCNOTHBIA pacTBop ¢ noBepxHoct MOC ana aHanusa metannos. BeinonHuTte aHanua. 3Ha-
YEHWHA KOHLIEHTpaUWii METanMoB B pacTBOPE AOMKHb! BbiTh BKIMIOYEHbI B OTHET.

5.4.3.6 MNpurotoBkTe X0NOCTOW pacTeop (6e3 cmonbl). OH gomkeH BbiTb NPUIOTOBMEH MO TEM XKe aTanam, 4YTo U
pacTBoOp CO CMOIoi. BeinonHuTe aHanua. 3Ha4yeHWa KOHUEHTpaLUMWii MeTarnoB B XONoCTOM pacTBOpe AOIMKHbI ObITb BKITO-
YeHbI B OTYET.

B.5 MeToguka gMHaMU4YecKon 3KCTpakuvu npumecen us MOC

B.5.1 YcTaHoBKa OMHAMWYECKOI 3KCTPaKLUM A0MmKHA ObiTh M3roTOBNEHA M3 BbICOKOMUCTLIX MaTEpWarnoB COrMacHo
pasneny 6. Ha pucyHke b1 nokaszaHa cxema Takon yctaHoBkW. KonoHky ¢ MOC pekomeHayetcsa uarotaesnueatb n3 PVDF,
a NoJKniYeHne ocyLlecTBNATbL Tpybkamm nz PFA.

1) Mpu cmewmeannm MOC ¢ YYB o0buuii 06bem yMeHbLaeTcs.
2) MNpueeneH ofbeM CMOrbl B CyXOM BUAE.
3) OcraTouHoe conepxaHue METarnoB B KUCNOTE [OIMKHO BbiTh KaK MOXHO HUDKE, MeHee 1 MKT/I.
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YUB

Cuetink %
vactuy, LPS

Cbpoc
MoHuTop >
NVP

C6poc
MoHuTop >
TOC/LC-OCD

Cbpoc

P1, P2 — patuukn gasnexus; T — Tepmometp; Fl1, FI2 — pacxogomepsi

PucyHok B.1 — Cxema ycTaHOBKM ANsA NPOBeAeHUs NCccrneqoBaHuMsa aMUCCHK 3arpasHuTeneit B YUB
B AMHaMUYECKOM PEXUME

B.5.2 3anonnute kKonoHky MOC n ycTtaHoBuTe B npubop (cM. pucyHok B.1). He gonyckaiite cycnengupoaHus MOC
B KONOHKe BO U3bexkaHue pasageneHusa MoHUTOB. [NogasaiTe YUYB cBepxy, nocne 3anofHeHUsA KOMOHKW BbIMYCTUTE BO34YX
yepes BEPXHWUIA U HUKHUIA BEHTUNALWOHHBIE KpaHbl. YBenu4ysTe ckopocTh 40 90 N/4, NpoMbiBaATE CMOSY B TEMEHUE 5 MUH,
yMEHBLUUTE pacxod Ao 25 n/4 1 HavyHuTe U3aMepATb NapameTpbl Boabl. Nepuoamyeckn cbpackiBainTe BO3ayx, ECNA OH Mo-
ABUNCSH.

MpumeyvyaHune — KonoHka sabuBaeTcs CMOSIOW B cpefe Krnacca YACTOThI He Hke 7 MCO B ocHaLLEeHHOM Co-
CTOAHUW, NOPOroBLIA pasmep yactuy 0,5 mkM. 3abrBKa OCyLLECTBNAETCA MEXaHUYECKU C MOCTYKUBAHUEM AN YTpamOoBKM
CMOIbI UMK C UCNONb30BaHWeM BubpocTona.

B.5.3 B TeueHue 3 cyT hukcupynTe 3HaveHua: yactuusl (PSDA), NVR, OQY.

B.5.4 BuivtuTe (DOHOBBLIE 3HAYEHMSA U3 NOMYYeHHbIX Nocne TpexOHeBHOW NpoMbIBKA. Ecnun poHoBbIE 3HaYEeHUst Me-
HANUCb, UCMONb3YTe nocregHue 3HaveHus. 3aHecute B hopmy B.1.

B.5.5 MNocTpoiTe perpeccMoHHyo norapuMnyeckyio 3aBMCMMOCTE Ha8 OCHOBE NOMYyYeHHbIX AaHHBIX, IKCTpanonu-
pys nageHve 3Ha4yeHWin NapaMmeTpoB BO BPEMEHW 40 AOCTKEHNSA HeoBX0AMMOro ypoBHA 3arpa3HeHus] (KpUTepreB ycnexa
otMbiBKKM MOC). MNporHo3npyemMbiid CPOK OTMbIBKM He JOKEH NpeBbiwaTh 8 cyT.

BE.6 NpoBepka Ka4ecTBa CMOIbI

B.6.1 MNoctaBwmk MOC unu notpebutens CaMoOCTOATENLHO AOMKeH paszpaboTtaTe M peann3oBaTb NporpamMmmy Mc-
MbITaHWIA CMOSbl, OCHOBAHHYK Ha METOAMKAX, U3MOKEHHBIX B HACTOSALLEM NPUMNOXeHUW. B nporpamme UcnbITaHWiA OOMKHa
ObITk yKa3aHa YacToTa NpoBedeHNs UCMbITaHWIA CMOIbl U CnpedeneH nnaH AencTBuiA, ecnu cMona He ByaeT cooTBETCTBO-
BaTb TPeDOBaHUAM KOHEYHOrO NoMnb30BaTens K Ka4ecTBy.

5.6.2 MNpoba cmonkl cunTaeTcs penpe3eHTaTMBHOW ANS BCEW NapTyMW, eCry CMONa XpaHunack B 0QUHAKOBLIX YCIo-
Buax. OBpasubl 0omKkHbl BeiTe 0TOBpaHbl M3 NapTuy cnydanHeim obpasom.

B.6.3 lNpoBepka ka4yecTBa CMOMbI AOMKHA HA4YMHATLCH C ONpedeneHns KonuyecTea Lenbix rpaHyn. Kputepuid npu-
eMMNeMOCTU: JoNS LenbiX HETPEeCHYBLUUX rpaHyn He MeHee 0,9, a uenblx, TPECHYTLIX U HEPaCKONOThIX rpaHyn — He MeHee
0,95 (cm. B.3).
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b5.6.4 ®opma ceBogHOro oT4eTa
B.6.4.1 Ecnu kpuTepuu npMemnemMocTy no UenocTHOCTM rpaHyn cMonbl He cobnoaeHsl, cMony BpakyoT unu npo-
BOOAT UCCreoBaHMe cTaTudeckoin amuccun yactuy u O0Y B YYUB. TecThl Ha amuccuio OOY nporoadaT B nobom crnyvae.
Ecnu cTatnyeckue TecThbl HE NpoiaeHsl, TO MPOBOAAT TECT HA AUHAMUYECKY0 amuccuto YyacTtuy u OOY. Ecnu He npoiaeH
TecT no yactuuam, a no YOO npongeH, To obpasel BuITSXKK uccnegyoT metogom C3OM. Ecnmn npy nccnegoBaHum MeTo-
gom C3M TecT no 4acTvuam npoxogaAT, TO CMOIY MOXHO UCNonb30BaTh.
B5.6.4.2 Ecnu cmona He npoxoguT TecT no OOY, To Ha cTaguu cTaTMYECKOW 3MUCCUU MPOBOAAT UCcregoBaHue
OnHaMmn4yeckoln ammccuu. Ecnn 1 oHO He NpoxXoduT Mo KpUTepusiM, TO NpoBoadaT uccrnegosaHusa LC-OCD ansa onpepene-
HWUA NPUPOAbL! 3arps3HEHUS U OLEHKM BO3MOXHOCTU OTMBIBKM CMOIbI, T. K. YACTO CMONa 3arpA3HeHa NeTy4Yeir OpraHnKon
(c Temnepatypoi kunexusa Huxe 200 °C), 4To He ABNAETCH KPUTUYHBIM ANd npouecca.
B.6.4.3 [Insa oueHKN BbIMbIBAHWA METAanNNoB NPOBOAAT TECT Ha CTaTUYECKYH 3MUCCUI0 MeTannoe B Boay. B cnyyae
norpaHnYHbIX 3HAa4YEHUI NPOBOAAT AOMNOMNHMTENbHBIA TECT HAa CTATUYECKYH0 A3MUCCUI0O MEeTanmnos B pacTBOP CONMSHON KUC-
noTbl. POPMUPYIOT OKOHYATENbHLIW OTYET no copme B.1.

Mapka MOC
Mpoussogutens NOC/MocTaBLmk
Homep naptumn

CepuiiHble HOMepa MHAMBUAYANbHbBIX YNakoBOK

CBOOHbIN OTYET NO 3MUCCUM OPraHUYecKMX BelecTB U MeTannos u3 obpasuos NOC

®opma b.1

HavmMeHoBaHve nabopatopun

rOCT P 71994—2025

[aTta aHanuaa

Obwem obpasua, Mn

Pazmep rpanyn MOC, Mm

MyHKT Onucanme Tecta 3HaveHne Mpepen MamepeHHoe Bbizoa®
cTaHgapTa no cneundukaymm oBHapyxkeHus 3HadeHue
b.4 TecT Ha BbIHOC 13 MOC vacTtmu
B.4 Pesyneratel PSDA
08 CTaTU4ecKon aMUCCUM YacTul
b.4 BblgeneHue yactuu, Wwr./mn
> 0,3 MKMm
> 0,1 MKM
> 1 MKM
* Ecnv KOHKpPETHOE TECTUPOBAHWE HE HYXHO, YkaxkuTe «HT» (He Tpebyetca).
141
Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 45/ 66

Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-71994-2025



https://gostexpert.ru?utm_source=pdf&utm_medium=70011
https://gostexpert.ru/gost/gost-71994-2025?utm_source=pdf&utm_medium=70011&utm_term=page

FOCT P 71994—2025

MeTtannsl OKCTpakuma

B4 (epIDpaTh TMN Npouenypbl) g Y4B unu HCI

ANOMUHWIA

MbILbAK

Bapwnii

Bop

Kanbuui

Xpom

Menb

Keneso

CeuHey,

Nt

MarHuin

MapraHeL,

Hukenes

Kanui

Hatpui

CtpoHumn

LinHk

KoBanst

Onogo

MonubpeH

LinpkoHun

B.5 OOQY Ha npoToke

B.4 OOV B BbITSXKE

B.3 [onsa noBpexgeHHbIX rpaHyn
nocC

MonTeepkaato, YTO CBeAeHs, KommeHTapuu

npencTtaBleHHble Bbille, BEPHbI.

Moaonuck

jolgle]
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B.7 MeTtogbl aHanu3a

B.7.1 Ona aHanuaa BeiTaxek 13 MOC ucnonb3yoT HMKeNnpUBEAeHHbIE METOAEI.

B.7.1.1 Yactuuel — LPC (o1 0,3 go 1 mkm), PSDA onunoHaneHoO Ana KpUTUYECKUX npumeHeHun — ot 10 HM go
0,5 mkm; C3M onumoHanbHO AnA onpegeneHusa popmMbl U NPUPOObI HacTULL.

B.7.1.2 OpraHnyeckne BellecTBa — aHanua ¢ nomollbio TOC-aHanuaatopa unn LC-OCD.

B6.7.1.3 Metannel — aHanu3 C NOMOLLbK MAaCC-CNEeKTPOMETPUM C WHOYKTUBHO-CBA3AHHOW MNasMol BbICOKOro
paspeleHua(HR-ICP-MS).

B.7.1.4 MamepeHune HeneTy4yero octaTka (NVR) — meTogom ucnapeHus aspo3ons Y4B 1 nogcyeta obpasoBaBLUmnX-
cs YacTuu,.

B.8 OpMeHTUPOBOYHbLIE 3HAYEHUA IMUCCHUM 3arPA3HEHUIA NMPKU CTaTUYECKUX UCMNBITAHUAX
U pesynbTaTthl NpoMbiBkM UOC Ana AMHaAMUYeCKUX UCTILITaHUK

5.8.1 Kaxaeih Bnageneu, CBIM gomxkeH camocToaTensHO ONpeaenvTs KpUTepuy npuemnemocty anga ceoert CBIM u
npu 3ameHe MOC pykoBoacTBOBaTLCA MMM, YKasaHHbIe HXKE 3HAYEeHUA MOTYT CIYKWTb OPUEHTUPOM.

Tatbnuuya bB.1 — doHOBbIE 3HAYEHWS, NOMNYYEHHbIE HA YCTAHOBKE OWHAMMYECKOW IKCTpakumMu (cMm. pucyHok B.1) Ges
3arpysku NOC

Obpaszey, QOY, mkr/n NVR, Hr/n Yactuuel, 210 HM (wT./mn)

Cuctema gMHaMU4eCcKon

0,2—0,6 50—260 1,15-107 — 1,57-107
aKCTpakuuu (nycran)

Tabnuuya B.2 — Ceegenus no otMmbleke obpazua MOC Ha ycTaHOBKE OAMHAMUYECKOWN IKCTPaKUMK (CM. pucyHok B.1), 3a
BblYeTOM (hOHOBLIX 3Ha4YeHUW 13 Tabnuubl 5.1

OBpasel ooV (TOC) NVR (NVR) YacTuusl, 210 HM (WT./mMn)
3HadeHue napamMeTpa 1 mKr/n 0,2 mxr/n 500 Hr/n 50 Hr/n 1,6-107 1-107
O6bem YUB*, n 20—80 100—2000 1—5 10—200 15—150 50—800
To e, Ho Be3 MOC, n 1 1 1 10 3 50

* Ha oTMmbiBky MOC B crcTemMe AMHaMUYECKOW SKCTPaKUMK [0 YKa3aHHbIX B roNoBKe Tabnvubl 3Ha4eHui.

5.8.2 B tabnuue b.2 3HavyeHua obbema Bogbl Gonee 1800 n (25 n/4-244-3 cyT) 03HAYAKT, YTO OO0 YKa3aHHLIX B
Tabnuvue 3HayveHun 3a 3 cyT oTMbITb MOC He yoanock. OgHako npu 3KcTpanonsumm He Bonee 8 cyT Takasd OTMbIBKa BO3-
MOXHA.

B.8.3 B TecTe Ha cTaTtU4eckyo 3MUCCUI0 TUMWYHBIA OuMana3oH 3HadeHun O0Y 3a BbiveToM hoHa, Kak npaBuno, co-
ctasnsaet ot 50 go 250 mkr/n.

B5.8.4 B TecTe Ha cTaTU4ecKyld 3MUCCUID TUMUYHbIE AaHHbIE MO YacTULLaM, MOMYYEHHbIE Pa3nMYHbLIMU METOLAMM,
npvBedeHbl B Tabnuuax b.3—b.5.

Tabnuua b.3 — [JaHHble no cogepxaHuto Yactuy (PSDA) B akcTpakte MOC, nony4yeHHOM N0 METOAMKE CTaTUYECKON
3KCTpaKLMK

Obpazey, KoHueHTpaums yactuy, -108 wr./mn
3HayeHue napameTpa 210 HM =220 HM =230 HMm
TunuyHoe 3HadeHue ana MOC 65—130 4-—=25 0,2—8
To xe, Ho 6e3 MOC, n 20—35 2—3 0,60—0,55

Tabnwua b.4 — [OanHele no cogepxxaHuto Yactuy (LPS) B akctpakte NOC, nonyyeHHOM No METOOAMKE CTaTUYECKOW
3KCTPaKunu

Obpazey KoHueHTpauua Yactuy LPS, wr./mn
3HadeHuWe napamMeTpa >0,3 MKm >0,5 MKkM >1 MKM >2 MKM
TunuyHoe 3HadeHue ana MOC 200—65 000 80—20 000 5—2500 0,5—500
To e, Ho Be3 NOC, n 39 7 0,8 0,3
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Tatnuua b.5— [aHHble No cogepxaHno Yactul metogom CIOM (HenocpeacTBEHHbIA NOACYET C NPUMEHEHUEM 3MeK-

TPOHHOTO MUKpockona) B akcTpakTe MOC, nony4YeHHOM No METOAUKE CTaTUYECKOW 3KCTPaKLUK

O6pasey KoHueHTpauusa yactuy SEM, wr./mn
3HaveHne napameTpa >0,1—0,2 MKMm >0,2—0,5 MKkm >0,5—1,0 MKkm >1 MKM
TwunuyHoe 3Ha4veHune ana MOC 95—1500 He 6onee 190 He Gonee 100 H/g
To ke, Ho Be3 NOC, n <50 <50 <50 <50

H/g — He ponyckaeTcs.

5.8.5 B TecTe Ha cTaTU4ecKkyto aMMccuio meTannos B YYB npu BeluMTaHun choHa He JoMKHbI 0BHapyKMBaTLCA UOHbI
meTannoe (metogom ICP-MS). YyectentensHocTe MeToga 0,1—1,0 Hr/n (cepebpo, antoMrUHUIA, MblLbSAK, 301010, 6op, Ga-
pyiA, Bepunnuia, BUCMYT, KanbLKWiA, KAAMUIA, Lepuid, kobanksT, XpoM, Le3nin, Mefb, Keneso, raniun, repMaHui, pTyTb, Kanuun,
NUTWIA, MarHWn, Mapradey, monubaoeH, HaTPWIA, HUKENb, CBUHEL,, ONOBO, CTPOHUWIA, TUTaH, BaHaaun, uepwuii). Haubonee

HacTble OTKINOHEHWA — MO XKerneady, HaTpPpuio, Kanuw, Kanbun, HE Bonee 40 Hr/n.

Ta6nuua b.6 — [JaHHble No cTaTU4eCcKoW 3MUCCUU METanmnoB B pacTBoOp ConsAHoW kucroTel u3 MOC

3nemeHT YyBCTBUTENBHOCTb, HI/N HangeHHoe sHaveHue, Hr/r (CMonbl)
ANOMUHWIA 0,1 0,5—1,7
MbILLbaK 0,2 0,4
Bapui 0,05 0,08
bop 1 5
Kaneuuin 0,1 12
Xpom 0,1 7.1
Menk 0,1 0,3
XKeneso 1 330
CauHey, 0,1 H/g
Nutnn 0,05 H/n
Marumi 0,1 20
Mapraney 0,1 6,2
Hukensb 0,1 7,6
Kanui 1 14
Hatpuia 0,1 710
CTpoHumMiA 0,05 0,13
LinHk 1 Hin
Kobanst 0,05 0,19
Onoso 0.1 H/n
MonubaeH 0.1 0,4
LinpKoHui 0,1 0,2
H/n — He ponyckaeTcs.
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MpunoxeHune B
(obsAzaTensHoe)

Mpumepbl cxeM nony4yeHUsi NOANUTOYHON (CBEPXYNCTON) BoAbI

B.1 B HacToAWEM NpunoXeHn NpuBeaeHsl BapuaHTel KOMBMHMPOBAHHbBIX TEXHOMOMMIA BOOONOArOTOBKM ANs Nony-
YEeHWUs NMOAMNWTOYHOW BOAbI, HAMPaBNAEMOW Ha y4acToK nmonyyYeHus u pacnpegenenws YYB. BapwaHTel npegctasneHbl
B B1Ae Bnok-cxem. OHM NO3BONAKT NONYYUTb MOANUTOYHYK (cBepxyncTyto) Bogy B CBI1 YUYB tunoe E1.3, E1.4 n E1.5.
CxeMbl He SBASKOTCA McHepnblBaOLWMMK 015 npoekTupoeadua CBI n He orpaHW4MBaloT NpUMeHeHue apyrix KoMbuHa-
UuiA TexHornorui ans nonyyeHusa CBY. No cpaBHeHWO CO CXEMOW, MPUBEAEHHOW HA PUCYHKe 2, NpeacTaBreHHbIe B 3TOM
npunoxeHun Briok-cxembl Gonee getaneHbl 1 AENAOT aKUEHT Ha MCMOMb3oBaHue ynsTpadmneTpauuu.

onuun
EmKocTs TennoooMeHHBIR EMKkocTE Copﬁuml Ha
uexogHow sogel [P annapat ¥ YnsTpadunsTpauma [ ynstpaduneTpatal | aKTUBUPOBAHHOM
yme
X
Boaapat (onuus)
[
TennooGMeHHBIA EmkocTh —] ogﬁ::' " | oi%f:: 1A  — MukpoguneTpaums
annapar nepumeara 1 MKM
CTYNeHL 2 cTyneHs 1
<+ Onuua |
Cucrema
Yd-obnyeHne MemGpaHHan INeKTpo-
YnaneHue Gopa | —» 185 Hm —> Aerasaumn [P peonmsauns  [¥ p:c?nnpy:p,ez::rmn
Y4B
Boaspar (onuyua)

PucyHok B.1 — Brnok-cxema nonyyeHusi NnoanMTOYHON (CBEPXYMCTON) BOAbI
B cucTeme Bogonoarotoeku YYUB (tunel E1.3, E1.4)

B.2 MecTtononoxeHne 6opcenektueHorn MOC B cxemax, npeacTaeneHHblX Ha pucyHkax B.1 n B.2, onpenensaetcsa
ocTaToqHbIM copgepkaHvem Gopa. B page cnydaer Gonee npeanodTUTENBHBIM MOXKET ObiTh paamelleHne 6opcenekTue-
HOI CMOIbI NMOCMe ANeKTPOAENOHU3ALUN, YTO MO3BOMUT 3HAYUTENBHO YBENUYUTE (DUNBTPOLMKN BOPCENEKTUBHOW CMOTbI.

EmkocTn Co
TennooMeHHbIA YnuTpadnsT- EwmkocTh pbiums Ha MukpodmnsTpa-
MBTRAYMCTOR L—ed - - - p pa
¥ I?ua:qu annapar pauus yneTpadgunLTpara amnv;r;:::auﬂou i
Oonuus ; Bosepar koHUeHTpaTa T Boaspat KoHUeHTRaTa {onUWoHanLHo) l
O6paTHEIA ObpatHbi
YoaneHwe Gopa (4 oi‘:::::l . | TennooGMeHHLI g Emwocts [ Q‘::MOG i OCMOC
CTYTISHb 3 annapar Nepmeara CTYNeHb 2 cTyneHb 1
Boaepar mHuaHTpaTaT
y I
Cucrema
vocsvame | | Mowtpawan || onecpo || M| oo
185 Hm Aerasauvn [eoHW3aLuA nedleTana U pacnpenensHus
YuB

PucyHok B.2 — Brniok-cxema nonyyeHusi NnoanMTo4HON (CBEPXYMCTORN) BOAbI
B cucTteme BogonoarotoBkn YHUB Tuna E1.5
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1 B HacToAweM NpUnoXeHn NpMBeaEHbl BapnaHTbl KOMOMHUPOBAHHBIX TEXHONOrMIN BOAOMNOATOTOBKA ANsA Mony-
YyeHua YYB, HanpaensaemMon K TexHonormyeckomy obopyaoBaHWio MPOM3BOACTBA NOMYNPOBOAHMKOBLIX MUKpOcxeMm. [pu-
BeLeHbl BapuaHTbl, KOTOpLIE NO3BOMSAOT NoMy4uTs Bogy Tunoe E1.3, E1.4 u E1.5. CxeMbl He SIBNSAKOTCA UCYepnbIBaoLLK-
MU Ans npoexktupoeaHus CBIT 1 He orpaHW4MBaloT NpUMeHeHne Qpyrix KOMOMHALMIA TEXHONOrMA NS nonyYeHus Bogbl
yKa3aHHbIX TUNoB. 10 CpaBHEHUIO CO CXeMOW, NPUBEOEHHOW Ha PUCYHKe 2, NpefcTaBrneHHbIe B 3TOM NPUNOXeHWN Brok-
cxembl Bonee geTanbHel U AENaK0T aKLUEHT Ha NPUMEHEHWE ynpexaatolwero KoHTpons anga obecneverus kadectsa Y4YB.

YneTpaduneTpauma 5 HM, NokasaHHaa B cocTaBe cxeM Ha pucyHkax L1 u 2 B HacToswee Bpema MoXeT ObiTb
BbINOMHEHA TOMBKO M3 HEOPraHWYecKuX MatepuanoB (CM. Tabnuuy 3), NO3TOMY OFA CHUMXEHMS pucKa 3arpasHeHnsa YYB

Mpunoxenue I
(obazaTtensHoe)

Mpumepbl cxem nony4vyeHUs U pacnpegeneHusn YYB

MoHamu metannoe gobaeneHa elle ogHa ctynedb PCI v mukpodunstTpauum peituHrom 0,04 mMkm.

Hanwnune ynerpadwmnesrpauyun 5 HM ana TexnpoueccoB bonee 10 HM He ABMNseTcd HeEOBXOAWMBIM, OAHAKO eCTb
OCHOBaHWS Npegnonarate, YTO Ha YPOBHE TOMCNOMMU TEXHOMOMMYECKOro npouecca MeHee 6 HM 6e3 ykazaHHoro o6opyao-

BaHWsA He 0BONTUC.
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PucyHok 1 — Briok-cxema y4acTka nonyyexus YYB tunos E1.3, E1.4 n ee pacnpeneneHue
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PucyHok 2 — Bnok-cxema y4yacTka nonyyernus ¥YUB tuna E1.5 u ee pacnpegeneHue
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MpunoxeHue
(obsAzaTentHoe)

MoBTOpHOE UCNONMb30BaHWe BoAbI

0.1 PeweHusa no o6opoTHOMY BogoCHaGXKeHWI0 BKITKOYAKT ABa acnekra.

[MepBbIii acnekT COCTOMT B UCMONb30BaHWM BO3BPATHOW (OT MPOM3BOACTBEHHOrO 0bopynoBaHns) BoObl, KA4ecTBO
KOTOPOW COOTBETCTBYET Ka4eCTBY BOAbI AEMOHU30BaHHOW. Takyk BO3BpaTHYH BOOY ACOYMLLAKT Ao KayecTea CUB v Bknto-
YaioT B 06K LMK npouseodcTBa YUYB (cm. pucyHok [.1).

BTopoi acnekT COCTOUT B UCMOMNb30BaHWM CTOMHOW BOAbI, HANpUMep X035UCTBEHHO-ObITOBOM UMW BO3BPATHOW BOAbI
C BbICOKOW 3MEKTPONpPOBOAHOCTLI. TakMe CTOYHbIE BOALI OYULLAKT W UCMOMNb3YIOT B KAYECTBE UCXOAHOW BOAbI HA BXoAE
B CBI.

Cripas
BofAa
MpepeaputensHan MpoussoacTED MNotpebutens
noaroToBka YYB yuB
Bopaa ¢ HU3Ko#
aneKTpo-
NpoOBOAHOCTLIO
BoiToBbI® R CucTema oUMCTRN (0B) 60%
CTOYHbIE BOAbI BTOpU-HON 1B M

Boga ¢ Bbicokoid

L anekTpo-
MPOBOSHOCTLIO
OuncTka 40%
CTOMHBIX BOA

PucyHok 0.1 — lMoTtokn Y4B, 1B 1 cTOYHLIX BOA B CXeMe NMOBTOPHOrO MCMOMb30BaHUS.
CooTHolLeHWe BOA, BO3BpaLLaLWuUxcs oT notpebutenei,
npueegeHo Ans TMNMYHOTO NPOU3BOACTBA MUKPOCXeM MUpoBoro ypoeHs 2020 roga

[.2 B npouecce nNpou3BoACcTBa MMKPO3NEKTPOHHbLIX KOMNOHEHTOB 0bpa3syeTca BonbLluon obbemM CTOMHLIX BO,.

KoadpchbuumeHT NoBTOPHOIO UCNONL30BaHUS BOAbI ONPEAENAETCs Kak COOTHOLEeHWE o6bemMa NoBTOPHO MCMomb3aye-
MOWM UMM BOCCTAHOBMEHHOW M3 CTOKOB BOAbI K 0bLieMy oBbeMy MCXOAHOW BOAkl, NOCTynatlwen Ha Bxog npeanpuatung. K
WCXOMHOW BOAE OTHOCWUTCA HE TOMNbKO BOAA, MCMOMNb3yemas Ans HEMOCPEACTBEHHO TEXHOMOMMYECKOro UWKIa BOLOMNOAro-
ToBkM YUB, HO 1 BOga Ans oxnaxaeHus, TEXHUYECKUX HYXO U PEKpeaunoHHLIX Lenen (o3eneHeHne TeppuTopun, yCTpon-
CTBO (POHTaHOB U Np.).

B HacTosee BpemA cHMTaETCH, YTO KOAMULMEHT NOBTOPHOTO MCNOML30BAHUA BOAbLI HA NPeanpuaTUAX MUKPO-
3NeKTPOHNKK, paBHbIl 40 %, ABNAETCA XOpPOoLWKMM Noka3aTtenem. [Insg BHOBb NPOEKTMPYEMbIX MPOU3BOACTE PEKOMEHOYETCA
NPOEKTHOE 3HaYeHWe koahduuKMeHTa NOBTOPHOMO 1crnons3osaHusa 6onee 50 %. Y MUPOBbLIX NMAEPOB MUKPO3NEKTPOHHOMO
npou3BoacTBa KoahULMEHT NOBTOPHOIO Mcnons3oBaHus npesbiwaeT 80 %.

1.3 Knoyom K NOBTOPHOMY MCMOSb30BaHWK BOAbl ABNAETCS pasfeneHmne CTOKOB Mo CNeaytLnmM KaTeropusam:

a) CUMBHO 3arpA3HEHHbIE CTOYHbIE BOALI, KAk NpaBuo, NpedcTaenstolmMe cobol 3arpA3HeHHble pacTBOPbI XMMU-
YEeCKMUX peareHTOB C pasnuyHbIX 3TAMNOB NPOMU3BOACTBA MUKPOCXEM (CM. pucyHok [1.2);
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0) sarpAsHeHHble CTOYHblE (BO3BpaTHbie) BOAbl. K HMM OTHOCMTCA BOAA C BLICOKOW 3MEKTPOMNPOBOAHOCTLIO
(cm. pucynok O.1);

B) cnabosarpasHeHHble Bo3BpaTHble BOAbI. K HUM oTHocuTea [1B ¢ HU3KOM 3NekTponpoBOAHOCTLIO (CM. pucyHok [1.1).
K cnaBosarpasHeHHbIM BO4AM MOXKHO OTHECTK:

1) Bogy oT HepaboTatwwero obopyaoBaHus, T. K. 3aBogckoe obopynosaHue MoxeT noTpebnsaTe 3Ha4YUTENBHOE
KONWYECTBO BOAbl BO BPEMs NPOCTOA ANA nodaepxaHua YucToTel obopygoBaHma. Cbop aTon Bogbl He TpebyeT 04MCTKM
AN NOBTOPHOMO UCMOML30BaHWUS,

2) NnpoMbIBOYHYIO BOAY ANS KPEMHWEBbLIX MMAacTMH — BTOPYK U TPETbI0 MPOMbIBOMHbIE BOALI, 0bpasylowmecs
B MpoLecce OYWUCTKM KPEMHUEBLIX NNACTMH. 3Ta BoAa WMEET AOCTATOMHO BhICOKOE KavyecTBO, 4ToDObl MCMONb30BaTLCS
NMOBTOPHO ANS NOANWTOYHOW BoAbl B cucteme YYB unv HenocpencTBEHHO WMCMONb30BaTheA B KayecTBe Bonee HW3KOro
Knacca Bofel, HaNnpUMep Ha NepeblX aTanax OTMbIBKW KDEMHUEBLIX NNacTUH. Micnonb3oBaHue 3Tol Bogel TpebyeT cucTembl
pa3geneHus NOTOKOB N0 Ka4eCTBY, a Takke JOMNONMHUTENBbHOO KOHTPOMSA ANS CHUMXKEHWA PUCKOB 3arpsasHeHus CBI.

[.4 Kaxpgas kaTeropvsa CTOMHBIX WM BO3BpaTHbIX BO4 MOXeT ObiTh pasfeneHa elle Ha HeCcKoNbKo TUMOB B 3aBMCU-
MOCTUW OT 3arpasHUTEns, T. K. 0COBEHHOCTLIO 3aBOACKMX TEXHOMNOMMYECKUX Onepauuin ABNSEeTca To, YTO BOALI Ha onpeae-
MNEeHHOM aTane MoryT ObiTk 3arps3HeHbl TOMbKO OAHUM 3arpasHUTENneM, YTO NO3BOMSAET OPraHM3oBaTh OTAEMNBHLIN cbop no
XMMWYECKOMY 3arpsA3HMTEN0 1 MOBTOPHOE WMCMONb30BaHWe peareHToB. Ha coBpemMeHHbIX NpesnpusaTUaX HOpPManbHbIM
cquTaetca cbop ot 20 o 40 TMNOB BOAHbIX MOTOKOB G Pa3nu4HbIM COCTABOM, KOTOPbIE HEe CMELUMBAIOT ApYr C APYroMm, a
obpabatbiBatoT OTAENBHO.

0.5 Boay ¢ HM3KoW anekTponpoBoAHoCcTbi (MeHee 0,1 mMkCm/cm) u OOY meHee 500 MKr/n, nonyyeHHyw nocrie
(PUHWLLIHOWM NPOMBIBKM KPEMHUEBBIX MMACTMH WU APYrMX onepauui, JOoHULLAKT B OTAENBHOW cucTeMe nonyyenuns YYB us
Bo3BpartHon [1B. Kak npaeuno, B aTy cucTeMy BXOAWUT credyowee obopygoBaHue: yronbHeIR OUNsTP; MUKPOUMETPEl C
penturrom 1; 0,45; 0,2 mxm; Y®-nanyyenune 185 Hm; copbuma Ha cmewanHon MOC; copbuna Ha cMecn MOHOOWCTNEPCHOIO
aKTUBMPOBAHHOIO Yrna co cMelaHHon MOC; mukpodunsTpauma 0,1 MkM 1 yneTpadunstpauus. [Janee sogy nogatoT B
eMkocTb YUYB. MNepBryHyi0 MUKpOMNETpauuio B cnyvae npobnem ¢ yactvuamu B YUB 3amMeHA0T Ha OBYXCTYNeH4YaTyro
ycTaHoBky obpaTHoro ocmoca ¢ K[ 0,8 Ha 1-# cTyneHn 0,9 Ha 2-11 cTyneHu. KoHueHTpaT cbpackiBaloT B NOTOK CTOYHOW
BOAb! C BEICOKOW 3MeKTPONPOBOOHOCTbIO.

[.6 Ha bonblwMHCTBE OEMCTBYIOWLMX B MUPE NPeanpuaTHiA MCNoMb3yoT Creaytowme TEXHOMOMMWU OYUCTKN CTOYHBIX
TexHonornyeckux Bog: 00, ynsTpadmnbTpaumnio Ha KepaMUHecknx M OpraHu4ecknx MembpaHax, kaTanuTn4eckoe okucne-
HWe, copbunio Ha akTUBMPOBaHHOM Yrne, MUKPOMUNLTPaLMo U BUONOrMYecKyro 04MCTKY C nocrnenyolein obpaboTkoi Ha
ynbTpahuneTPaLMoHHBLIX MembpaHax.

WcnoneaoBaHue Y4B
B NPOM3BOACTBE
NoynpoBogHAKOB

LWnudosaHne

oBopoTHOH SdoTonuTorpathun TpaeneHue
CTOPOHBI NNACTUHBI

y

HaHeceHue
METANNMMecKoro
MOKPbLITUSA

Ypanexve
choTopesucTa

Pucyrok [1.2 — HekoTtopble atanbl NPOU3BOACTBA MOMYNpPOBOAHWUKOB,
Ha KoTopbix Ucnonbayetcsa YUB [9]

[.7 Hanbonee pacnpocTpaHeHHble OpraHWMYecKue CoedWHEeHWUs, CocTaBnsllwmMe ocTatodHble 3HadveHua OOQY B
YUB, npenctaenatoT coboi HU3KOMOSEKYNAPHBIE COEQMHEHMWSA: M30MPONaHon, MeTaHorn 1 movyeBuHy. Hanbonee TpygHoy-
OansiemMbiM U3 3TUX COeQUHEHUIA ABMAETCA MoYeBUHaA. Kak npaeuno, MoYeBMHa COOepKUTCA B MCXOOHOW BOLOMNPOBOAHOM
BOAeE B konuyecTse oT 5 Ao 20 MK/, B o4nLLEHHON cTovHOM Boae — oT 20 go 1000 mkr/n. MccnegoBaHMs NokasbiBakoT, YTO
1 MKr/n MOYeBMHBI B UCXOOHOW BOAE MOXET yBenuunuTh 3HadeHne OOY B YUB nocne Bcex ctagui odumctkn Ha 0,1 mkr/n.
3T0 03HAYaEeT, YTO NPW UCMONb3OBaHMM CTOYHON BOObI B KA4eCTBe MCXOOHOW CnedyeT YYUTbiBaTb cogepaHue MOYeBUHbI
1 NpegycMaTpyBaTh JOMONMHUTENbHbLIE 3Tanbl ee yaaneHus, KOTOpbie B KNacCMYecknx cxemax npoussoactea YUB us npu-
POAHOW apTe3naHCKOW BoAbl HE NCMOMb3YIOT.
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1.8 [ins yoaneHus ocTaTo4HOW MOYEBUHBLI MPUMEHSIOT ME30NOpPUCTbIE LIeONUTLI, aKTUBMPOBaHHLIN Yronk, a Takke
Y®-nanyyernvne ¢ gnuHon BornHsl 185 HM (adhdexkTrBHOCTE yaaneHns mo4veBuHbl gocturaet Toneko 10 %, Torga kak 3Ha-
yeHuwe OOY obkiyHO nafaeT Ha 65 % — 85 %). Haubonee achchekTBHLEIMU cnocobamun yaaneHus ocTaTo4HOW MOYEBUHBI
cuMTaloTCa cnedylowye MeToabl:

a) hoTOMHULMMPOBAaHHOE OKWUCIEHWE MOYEBMHBI HA hoTOKaTanu3aTope (OKcua TuTaHa v ap.);

6) okucnexve nepcynbhartoM aMMOHMWSA, aKTUBMPOBaHHOMO Y®-n3nyy4eHnem B NpucyTCTBMU MOHOB NePEXOHbIX Me-
Tannos, HanpumMmep xenesa (l1).
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MpunoxeHue E
(pexomeHgyemoe)

3KCI1]1yaTaLWIOHHbIe XapaKTepUCTUKN pacxXxodHbIX MaTepuanoB

E.1 B tabnuue E.1 npuBeneHbl paboune ckopoCcTh B UNbTPaXx, 3arpy»keHHbIX pasnuyHbiMiA UNETPYIOWUMMK MaTe-
puanamu.

Ta6nuua E.1 — 3kcnnyaTaumoHHbIE CBOMCTBA Haubonee pacnpocTpaHeHHbIX OUNBTPYIOLWMX MaTepuanos (3epHu-
CTbIX 3arpysokK)

Pa6 CkopocTb H
DuUNbTpyOWMIA MaTepran EpEaH obparHon acelnHast 3 MpumeyaHue
CKOPOCTb, M/Y NPOMBIBKH, MM NAOTHOCTb, KriM
Pabo4as ckopoCTb 3aBMCWT OT KadecTBa
Mecok, pakuuns 510 2565 1500—1600 BOALI, NOCTyNatoLei Ha dunsTp KU pesku-
o1 0,8 no 1,2 Mm Ma (HOMWUHAMNbHBIA MM (QOPCMPOBaHHLINA)
domneTpaumm
[mopoaHTpauuT,
dpakums =8 25—45 700—200 To xe
ot 0,8 0o 1,2 mm
BIRM 8—12 25—30 700—800 «
AMNT-1 10—20 20—30 510 «
FAG 212 20—25 380—420 «
Cmona Pabo4asi cKOpOCTb 3aBUCUT OT KECTKOCTHU
KatTuoHoobmeHHas, 5—60 12—15 700—900 WCXOOHOW BOAbl, @ TAKKE HA Kakow cTta-
B Na-chopma OWN NPUMEHSAETCS aTa 3arpyaka
Yronb akTMBUpPOBaH- 3—20, Bonblwas paboyas ckopocTb BblBMpaeT-
Hbl, HA OCHOBE TUMUYHO 25—30 500—550 CcA ONd ydaneHusa xrnopa, MeHbllad —
KOKOCOBOW CKOpIynbl 5n15 ONA yaaneHusa opraHvkun

E.2 B tabnuue E.2 npuBeneHbl TpeboBaHUA K YMCTOTE HEKOTOPbLIX PEareHTOB, MCMOMb3YOLWKWXCA NPY NogroToBke
BOAb! AN MUKPO3MEKTPOHHOW NPOMBILLNEHHOCTK.

Tabnuuya E.2 — TunuyHaa Tabnuua aTanoHHOMO Ka4ecTBa XUOKUX XMMUKaToB AnNs cuctembl YHB

KomnoHeHT i OHJ::‘:‘IPL;HL?V?H, % CopgepxaHue, He meHee, % Copepxanue, He 6onee, %
NaHS0, 10 5 15
NaOH 10 5,0 40
Na,S0, 0,5 — 2,0

E.3 TpeboBaHuAa K razam, npumeHsieMbIM B cuctemax YUB

E.3.1 Ona cuctem YYB obbivHo TpebyloTca pasHble TUMbl ra3os nog AaBneHueM. Yalle BCcero — 370 CXaTbI Cyxon
BO3AyX, Bo3gyx ans KWI, TexHn4yecknin a3oT, a30T BbICOKOW YWUCTOThI, KNCMOPOL, BLICOKOW YUCTOTLI, BOGOPOA.

E.3.2 N3 BCcex nepeyncrieHHblX ra3oe as3oT BbICOKOW YMCTOThHI MMEET CambliA BbICOKMIA MOTEHUWanbHbIA PUCK 3a-
rpasHeHusa YYB B cBasu ¢ ero 6onblwivM 06beMoOM 1 KpUTUHECKMM NpUMeHeHneM B pabote cuctemel YYB. Ero kadecTtBo
OOMKHO COOTBETCTBOBATL TpeboBaHusaM, nepeuncneHHeiM B Tabnuue E.3.
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Tabnwuya E.3 — Tvnuunana Tabnuua atanoHHoro kadecrsa rasa N, ana cuctemsl YYB

KomMnoHeHT TunuyHoe 3HavyeHne CopepxaHve, He MeHee CopepxaHuve, He bonee
N, Yuctota 99,999 % 99,995 % 100 %
0, 0,1 mrin — 1 mr/n
CO, 0,1 mr/n —_ 1 mr/n
CO 0,5 mr/n — 2 wmr/n
H, 0,5 mr/n —_ 2 Mr/n
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MpunoxeHune X
(ob6azaTtensHoe)

MapamMeTpLl UCXOQHOW BOALI

.1 NMcxogHas Boga gomkHa GbiTh OXapakTepu3oBaHa Mo ce3oHaM, TEMNepaType U NpOUCXOXOEHMIO.
XK.2 [lns nopgbopa cxembl CBI HeoBxognmo MMETh AaHHbIE O NapaMeTpax Bodbl, MpUBeaeHHbIX B Tabnuue XK. 1.

Tab6nuua .1 — OcHoBHble NapaMeTpbl UCXoOHOW BoAbl, HeobxoguMbie AnsA Beibopa obopyaoBaHns BOOONOArOTOBKM
1 KOHTpOnA ero paboThl

MapameTtp EanHuua namepenns Tunn4Hble 3HaYeHns [MpumevaHue
MyTHoCTB Mr/n <0,5
OnNeKTponNpoOBOSHOCTE MKCM/CM <900 Mpn 25 °C
pH — 6,5—8,0
»KecTkocTb 00Lan Mr-3KB/N 0,5—3,5
ooy mr/n He 6onee 30
XK mrO,/n He Bonee 5
LllenoyHocTb Mr-3KB/n 1,5—4.,0
oMY KOE/100 mn 0—50 Mpu 37 °C
»Keneso obuwee Mmr/n <0,1
Kanbuuia Mr/n —
MarHni Mr/n —
Hatpuii Mr/n —
MapraHey, Mr/n <0,05
AnIOMUHWUIA Mmr/n <0,1
Bapuin Mr/n —
CTpoHumMi Mr/n <3
Menb Mr/n —
LinHk Mr/n <5
A30T, aMMOHWUIAHBINA mr/n N <0,35
Xnopwakl Mr/n —
Cynedartsl Mr/n —
mapokapboHaTbl Mmr/n —
dTopuapl Mr/n <1,5
Hutpatbl Mr/n <20
docdhaTthl Mr/n —
KpemHuin obwmin mr/n, no Si <5
bop Mmr/n <0,5
[anoreH meTaHbI Mmr/n <0,05
HedTenponykThl Mr/n <0,05
MoyeBuHa Mr/n 1—3

«—» 03Ha4aeT, YTO TUMUYHOE 3HaYeHne O4YeHb BapuabenbHo.
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MpunoxeHune K
(obsAzaTensHoe)

Pe3epBupoBaHue OﬁOpy,ﬂOBaHMH CUCTeMbI BOOAONOAOTOTOBKU

1.1 CBI YYB aBnaeTca KpUTUYECKN BaxKHbIM 0BOpYyaOBaHUEM 3aBOA0B MO NPOU3BOACTBY MUKDPO3NEKTPOHMKK. [e-
pepbie B paboTe cuctembl YHB MOXET NpUMBECTM K OCTAHOBKE 3aBo4a Ha AnWTENbHbIA nepuog BpemMeHn. CuctemMbl nony-
yeHuss YMB pabotatoT 24 4 B cyTkn 7 gHelt B Hegento 6e3 ocTaHoBoK HAa TO B Te4eHWe MHOTMX MeT.

1.2 na npegoTepalleHus nepepblBoB B nogade YYB unu cMmardyeHus ux nocrnefcTBUin peKoMeHOyeTcsa pe3epBu-
poBaHWe, OCHOBHbIE MOMOXEHWA KOTOPOro npefcTtaeneHsl B Tabnuue W.1. KoadduumeHTt N B Tabnuue obosHavyaeT MUHK-
mManeHoe obLee KONMMYeCcTBO OOQHOTUMHLIX eanHUL oBopyaoBaHus, Heobxoaumoe AN NoAAepKaHUA NPOEKTHOW MOLLHO-
ctu. N+1 o3Havaert, 4To B gononHeHue k N Heobxooumo ycTaHOBUTL elle oauH Briok, rotoBeiv K paboTe B cnydae BbIXxoga
13 cTpos ogHoro u3 N BrokoB. Brokv He JomkHbBI MpocTamMBaTh, MX paboTa JoMmKkHa YepefoBaTkes, YToObl B HUX He Bblno
3acTos BoAbl.

.3 BoooMCTOYHKMK Ha NpeanpyuaTUK ToXe OOMKeH ObITe pe3epBUpoBaH Ha cnyyaun nepebon B BogocHabxeHun. Kak
npaeuno, NpeaycMaTpuBalT ABa HE3ABUMCUMBIX MCTOYHUKA BOAOCHABXEHMA.

1.4 Ecnu He cyllecTByeT ABYX Ha4EXHbIX NCTOYHWKOB BOAOCHABKEHWs, MMHUMaTbHbBIN PEKOMEHOYEMBbI 3anac 1c-
XOO4HOW BoAbl nomkeH obecnevnTs paboTy NpeanpuaTus B TedeHne 24 u.

.5 Obvem emrkocTn YUB gomkeH obecnedmBaTe MUHMMAaNbHOE BPEMS TMAPaBNUYECcKOro y;:l,epx(aHMH” B TEYEHWEe
1.

1.6 B Tabnuue .1 npuBognTCca NpUMepHbIA CNUCOK OCHOBHOIO obopyaoBaHusi. OH MOXET OTNMYaTbCH Ha pasHbIX
obbekTax. KoHKpeTHbIA CnMCoK AomkeH GbiTe MOAFOTOBMEH OpraHvM3auver, BoIMONHAOLWENA NPOEKTMPOBAHWE CUCTEMBI
Y4B.

Tabnuuya WN.1— CeeneHusi o pezepeupoBaHni obopynosaHua CBI1

B MoTpebHocTb NS HeobxoanmocTb
oﬁoﬂ OQHMH B YacTom e Pekomeraaunn aBapuinHoro MpumevaHne
PYA oﬁcnymuBanw P P ANEeKTpoOnNUTaHua
MpeaBapuTensHas O4UCTKa U CTagus NoOMyYEeHUA CBEPXHUCTON (NOANMTOYHORN) BOAbI
. PekomeHayeTca CMOH-
PerynspHbiin =
. TupoBath bannac;
EmkocTb ncxogHon Boabl Het N ocMoTp H/n
06beM EMKOCTU MUHMW-
onepatopom
MyM Ha 1 4 paboTkl
. TO 3anacHoln Hacoc
Hacochk! McxooHoW BOAbI Het N+1 Het
arperaTos Ha ckrage
HekpuTtuu-
. 3anacHsle YyacTu ans
Hacockl ons obpaTtHon Hoe .
Het N Het pPEMOHTa, 3anacHomn
NPOMBIBKW (OUNETPOB obopygoea-
Hacoc
HUe
PUNLTPEI C 38pHACTON
3arpyskoi (MexaHu4deckas Oa N+1 TO H/n
duneTpaumn)
PUNLTPLI C 38PHUCTON
3arpy3koi (aKkTMBMpoBaH- Oa N+1 TO H/n
HbIA Yronb)
VeTaHOBKa YNsTpahIrs 3anacHble pacxogHble
YR Oa N+1 TO [a MaTepuvansl, MembpaH-
Tpauuu
Hble 3NEeMeHThI
Hacockl onsg nosvwposa- z
AR.RaR Het N+1 TO Het 3anacHon Hacoc
HUS XMMWUYECKUX BELLECTB

1) Bpems rugpaeBnnyeckoro yaepxaHus npeactaenseT coboii COOTHOLWEHUE Mekay paboumm oB6beMoM eMKOCTH 1
CKOPOCTLIO NOTpebneHus. 3To cpenHee BPeMS, B TEYEHME KOTOPOTo eMKOCTh ByaeT obecneymeaTs BOAOW TouKM noTpebne-
HUs1, ecni Nogaya nognUTOMHON BoAbl MPeKpaTUTCS.
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lpodomxeHue mabnuuyel K.1

nencTemsa

MoTpebHocTL . HeobxoanmocTb
Enurnupl B YacToMm s il PekomeHaauuu aBapUHOro MpumevaHne
oBopynosaHus peaepB Aall p P
oﬁcnymwBaHmw AneKTponnTaHusa
N+1 moxeT
He noTpe-
6oBaTbecA
Ha y4JacTke
KpuTW4HO Npu ce3oH-
npegsapu-
i HbIX KonebaHuax Tem-
TennoobmeHHble TernbHoM
Het N+1 H/n neparypbl, Hanpumep,
annaparbl OYMCTHKN,
€CIu 3MMHASA Temne-
ecnu Temne- .
patypa Bogbl <18 °C
paTtypa uc-
XO[HOW BOAbI
cTtabunbHa:
(21£3)°C
duneTpbI C 38PHUCTON
3arpyakou (MoHooOMeH- [a N-+1 TO H/n
Hble CMOnbI)
ObopygoBaHue
st MUKpOhWNBTpaLIMK 3anacHule pacxofHble
i podAneTRan Het N+1 TO H/n pacReR
nepen obpaTHbIM marepuansi
oCMOCOM
3anacHble pacxogHule
1-a ctyneHb YOO Het N+1 TO Oa P A
mMarepuansl Ha cknage
3anacHble pacxogHble
2-a cTyners YOO Het N-+1 TO Oa P A
marepuansl
Hekputny-
Hoe .
[ekapboHaTop/gerazaums Het N Het 3anacHol Moaynb
obopynoea-
HVe
PerynsipHelii PekomeHayeMbli
EmkocTb yactuyHo IR, Ay
% Het N-+1 ocMoTp H/n obbem xpaHeHUs —
obecconeHHoW BoAbI
onepaTopom Ha 1 4ac paboTbl
HacocHble arperatel
ONA nepekaynuBaHua Het N-+1 TO Het
BOAbl M3 emKocTk YOB
3anacHble namnsl,
Y® 185 Hm Het N-+1 TO Het KOXYXW KBapLeBble
W nyckaTenu
3anacHol anekTpouo-
3neKkTpogenoHu3auusa Het N+1 TO Het N P
HUTOBLI MOAYNb
PUNBTPbI C aHUOHUTOM Oa N-+1 TO H/n
DUNBTPLI CMELLAHHOTO
P Nla N+1 TO Hin
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rOCT P 71994—2025

[MoTpebHoCTb . HeobxoanmocTb
Epnrnuel B YacTom AEARREEHE Pekomengauun aBapuiHoro MNpumevaxune
obopynosaHus i pesepB Aall P p
y)KMBaHi/IVI ANEKTPONUTaHUA
KapTpuaxHble vnsTpbl Het N+1 TO H/n
Ctagus nonydeHns YUB
PesepBupoBaHHas
. noga4a asoTa; peko-
FetyrHpeei MeHayeMbli 06beM
Emkocte YUB Het N+1 oCMQTP H/n
pormkeH obecneyn-
onepaTopoM
BaTb MUHMMYM 1 yac
paboTtbl.
Haeoen wrmypa Het N+1 TO Oa 3anacHol Hacoc
uvpkynauun Y4B
MeMBpaKiEH ARy yMHaR Het N+1 TO H/n 3anacHon mogynbe
nerazauma
He Tpebyet
obcnyxu-
BalueHHasa BakyymHas BaHWA B
Aerasaumn Her N TEeYEHWNE H/n
AnWTensHoro
BpeEMeHU
3anacHble namMnel,
Ynetpaduonet 185 Hm Het N+1 TO Het KOXYXM KBapUEBbIE
1 nyckatenu
PuUNLTP CMELLaHHOMo
+
nevicTems (OCA) Het N+1 TO H/n
By yMaEl eecot Het N+1 TO Oa 3anacHol Hacoc
Ans gerasaTtopa
duneTpel ANS yoaneHus o N+1 T0 H/n 3anacHble cMeHHbIE
YacTuL, aneMeHThbI
crnomMoratensHoe obopyaoBaHve
Tpybonpoeoabl Het N HapexHble H/n
[EpenyckHAN Knanak Het N + Bannac | Kputnueckmin Oa O6ecneuunTs 3anacHomn
marucTpanu
. Kputuueckuii,
MK (nporeammwpyemt.m Het oN O [a
NOrMYECKMIA KOHTPONnep)
nogxeare

AHanutuyeckoe obopygoeaHue 1 Npubopbl

MNprBopbl aKTUBHOIO TOu H, ypoBeHb, aaesne
Y0P Het N+1 KOHTpOMb Oa P YP !
KOHTpOnA i’ HKe, TeMmneparypa
nokasaHuin
YcTaHoBneH ObecneunTb KOHTPOMb
KonpyktomeTp Het N B KOHTYpe Ha nopTaTUBHbLIM
Y4YB npubopom
ObecnevnTb KOHTPOMb
PacTBOpeHHbI KNCNopoL Het N Oa nopTaTtvBHLIM

npubopom
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OkoHYaHue mabnuusi V.1

MoTpebHocTL . HeobxogumocTb
EnukmLbl B Yactom MARHMHAEHEI PekomeHpauuu aBapulHOro Mpumeyarue
oBopynosaHus peaepB Aall p P
UGCﬂy}KVIBaHViVI AneKTponnTaHusa
Obecne4nTb KOHTPOIb
PacTBopeHHbIN a3oT Het N Oa nopTaTUBHbLIM
npubopom
Ot6op npob ana
Hatpun Het N Oa nabopaTopHoro
onpegeneHns
OT160p npob ons
PacTtBopeHHbI KpeMHWIA Het N Oa nabopaTopHoro

onpegeneHns

OBecne4nTb KOHTPOrb
YacTuubl Het N Oa nepeHoCHbIM peseps-
HbIM Npubopom

Henetyuuin octatok NVR Het N Oa

OBecne4nTb KOHTPOmb
OQY (TOC) Het N [a NnepeHoCHbIM peseps-
HbIM Npubopom

H/n — He npumMeHUMO.
TO — TexHnyeckoe obcnyxuBaHue.
MpumeyaHnn

1 MNepeyncneHHsle B Tabnuue npubopebl — 3710 NpUbopsl, 0BEIYHO UCNOMb3yeMble ANA KOHTponsa. 3TOT CMUCOK He
crnefyeT paccMaTpuBaTh Kak pekoMeHayeMbll nepeyeHb npubopos. Pewenns o Beibope TUNOB, MOAENen u Mapok npu-
OopoB, a Takke 0 TOM, KaK MCMOoMb30BaTh MofyYaemMble C UX NOMOLLBH AaHHbIe, AOMKHbI MPUHUMATE KOHEeYHbIE Mofb30-
BarTenu.

2 BbICcoKas YacToTa TEXHUYECKOTo 0BCMYXUMBAHUA MNOBLILLAET PUCK MPOCTOS, YTO NoTeHUMansHo TpebyeT Bonee Bbi-
COKOTO YPOBHSA pesepBupoBaHus. N+2 MoxeT notpeBoBaTbeA, ecnv NOMUMO PETYNAPHOr0 TEXHUYECKOTO 0BCNyXUBaHMUS
OXMIAKTCA KPYTHBIE paboThl MO TEXHUYECKOMY OBCIYKUBAHUIO/PEMOHTY.

3 B kauyecTtBe anbrepHatuebl N+1 MOXHO paccmatpvBaTth pe3epBupoBaHve no bavnacam, TO eCTb BPeMEeHHO UG-
KrnoyaTb U3 paboTkbl obopyaoBaHue.

4 [Ins kpuTr4ecknx Tpy6onpoBoaoB MOXHO PacCMOTPETh BO3MOKHOCTL HaCTUYHOIO peaepBupoBaHmns. Hanpumep,
ecnu ocHoBHoW Tpybonposod umeeT agunameTp DN300, oH MoKeT BbITb CNPOeKTUPOBaH Taknm 0bpazomM, 4Tobbl ABe mMaru-
cTpaneHble Tpybel DN200 B coBokynHocTy obecneunBanu Tpebyemeiin pacxod. B cnyqyae oTkasa kaxaplid U3 aTux Tpybo-
npoeogoB Gyaet obecneynsats 50 % Bcen notTpebHocTw B YYB.

5 YyacTtok nonyyenus YYB oBblMHO MMEET HECKOMNBKO TOYEK NOLKNIOYEHMA OQHOMO M TOr0 e aHanuTuydeckoro obo-
pyooBaHus (Hanpumep, ansa namepenusa OOY, yaenbHOro ConpoTUBNEHUA U T. 4.), KOTOpble Talcke MOryT MCMONb30BaTbCs
s Uenen pe3epBupoBaHnsa NyTeM UX NEPEKIYEHMNS OT OAHOW TOUKW NMOAKMIOYEHUS K ApYron.

6 Y kawgoro knanaHa ¢ NpvBOLOM, MCMOMb3yeMOro B CUCTeMe, MOMOXeHWe B chyvae aBapWiHON OCTaHOBKM
(OTKPBITO nnwn 3AKPBITO) gomkHo BbiTe Takum, 4ToBbl Nepexoq B 3TO NONOXKEHWE HE Bbi3biBan HUKaKuX npobnem u
He ycyrybnan nocnencTevs apapuv. B HekoTopkIx criydasx KnanaH MOXeT OcTaBaTeCs B CBOEM MOCNeaHeM MOMOXeHWH,
€cnu aTo JonycTMMOo Ans obecneveHns HOpMansHOrO 3aBepLUeHUs nNpouecca.

7 3anacHble anemMeHTbl, getanu, obopyaoBaHne OOMKHbI XpaHUTLCA Ha CKNafe B XON0OHOM pe3epeBe.

W.7 OnekTponutaHue

M.7.1 Cuctembl YHYB gormkHel pabotaTe B Te4eHre HecKonbkux net 6e3 npoctoes. [Ns 4OCTYRKEHUA TaKoro ypoBHS
BecnepeboiiHon paboTel cucTema YYB obecneunBaeTcs HECKONbKMMW UCTOMHUKAGMWU 3MEKTPONUTAHUA. OTW MCTOYHUKA
06bIYHO 0003HAYAKTCA KaK LUTaTHOE aneKkTponuTaHue, aBapuiHbId UCTOYHUK nuTaHna (AWTMN/EPS) v nctouHuk Becnepe-
BorHoro nutaHua (MBIM/UPS).

W.7.2 ltaTHoe anekTpocHabxeHWe cucTemMbl AOMKHO BbITh AOCTaTOYHBIM ANs obecnedYeHns MakCcuMansHoro aHep-
ronotpebneHns npu nonHom o6beme NpoM3BoACTBa, ¢ y4eToM paboTkl Bcero o6opyaoBaHus, BKNOYAS BCE YCTAHOBMEH-
Hble pe3epBHLIe cucTemsl. LUITaTHoe anekTpocHabkeHne OomkHO 0becneynBaThCa M3 OBYX HE3aBUCUMBIX MCTOYHUKOB.
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N.7.3 CBegeHuna ana onpeneneHua mowHoctn AWM n UBN

Ona onpegenenua He wratHon mowHocTy AWM n MBI HeobxoaMMo y4uTeIBaTh, YTO 3TU MCTOYHUKA NUTAHUA OOIK-
Hbl, KaK MMHUMYM, obecnevmBaTth BecnepeboiiHyto paboTy yyacTka nonyvyeHus u pacnpegenexdua YYB u cuctem ynpas-
neHns, Kak nokasaHo B Tabnuue W1. MNpegnonaraetcs, 4To NpY aBapunHOM OTKMNKYeHU anektpoaHeprum CBI1 He ByaeT
noTpebnsaTe MHOMO 3MEKTPOIHEPrK, OOHAKO LMPKYNAUMA Ha y4acTke OMHULLHOM OYUCTKM M B KOHTYpPEe pacrnpeneneHus
O0MKHa NpoaomKaTecd, YTobbl COXpaHATb BbICOKYH YncToTy Y4B,

Kak MUHUMYM, HECKOMBKO HacocoB, Bes ceThb [NI1K (MporpammMupyeMblil NOrMYecKnic KOHTPONMep) U aHanutuyeckue
nNprvBopbl JOMKHBI NTUTATbCA OT ncTodHukoB AWTT n/unun UBI. HeobxogMMo MMeTb, Kak MUHUMYM, BE OTAelbHbIe CUCTEMBI
AWM n UBI. UnpkynaumoHHble Hacockl MOryT BbiTe nogknioyeHs! kK AU, NocKonbKy OHW MOTYT BblAepXaTb ~5-cekyHaHoe
npepeiBaHne nutaHua. PesepsHble MJIK gomkHbel BbiITe CKOHGUIypUpoBaHbl MO CXEME «BeOyLLMIA-BEAOMbIA», YToBbl 0be-
CNeYnTb NpaBuibHYD paboTy, N AoMKHbl ObITe nogkni4veHsbl kK MBI, CucTeMbl ynpaeneHnsa OofmkHel paboTtate ot MBI
13-3a ANUTeNbHOTO BPEMEHW 3anycka nocre nepesarpysku.
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MpunoxeHue K
(pexomeHgyemoe)

TpeGoBaHuA K cocTaBy NONMMEPHbLIX MaTepuanos, conpukacalowmxcsa ¢ YUB

K.1 B 3TOM NpWnoXeHWW YCTaHOBMNEHbI MUHUMAaTbHbIE TPEDOOBaHWA K YUCTOTE MOMMMEPHbBIX MaTrepuarnos 1 KOMMo-
HEHTOB CBEPXBLICOKOW YMCTOThI, NPUrogHbIX ANA TpaHcnopTupoBkM YYB B cuctemax pacnpegenenus (cm. [11]).

K.2 McnbiTaHus, NnpyBeAeHHLIE B HACTOALLEM NMPUMNOXEHWUW, NPEAHA3HAYEHbI ANA OLEHKWU 3arpasHeHWs NonuMepHLIX
MaTepuanos Tpybonpoeogoe 1 obopyaoBaHua. 3Tanbl COOPKM, TaKMe Kak cBapKa WU XMMHUYEeCcKasa 04ncTKa, MoryT 4obaBuTh
3arpAsHAlLWne BellecTBa. BrnivaHne cOOpKM BbIXOOUT 32 pamMKM HAcTOSILLEro cTaHAapTa, HO OOMMKHO ObITb pacCMOTPEHO
NoCTaBLUMKOM UMK Monb3oBartenem cuctemsl YUB.

K.3 McnelTaHus NpoBOAAT Mo OAHOMY U3 TPEX BAPWAHTOB.

BapuaHT 1. DkcTpakuunsa nytem uupkynaunn Y4B npn Temnepatype (85 + 5) °C no KOHTYPY M3 UCNbITYEMbIX MaTe-
puanoe C M3BECTHOW NMOLLaAbI NOBEPXHOCTH B TeveHue 170 u.

BapwuaHT 2. SkcTpakuua vu3 obpasuoB matepuanos cucteMel YYB, BeinonHsaemMon npu Temnepartype (85 + 5) °C B
TedeHue 170 4. OBpasel MOXeT NpeacTaBnsaTL coB0M YacTb UCCNeayeMoro U3Aenusa, Hanpumep, Bolpe3daHHbIin Kycok. O6-
paseL, NOMELLAKT BO OrakoH W 3anvBatoT M3BECTHLIM 06beMoM Boapbl. B 3TOM BapuaHTe ucnelTaHus JormkHa ObITh yyuTEeHA
BCS NNOLWaab NoBepXHOCTH 06pas3La, KOHTaKTUPYIoLLaa ¢ BOAON.

BapwaHT 3. icnonbayeTcs Ans TeCTMPOBaHNA OTMbIBKA UCMbITYEMbIX MAaTtepyaroB OT YacTuL:

a) ANs UCMbITaHWA Ha YacTulbl COBMPaIOT KOHTYP, BKITOYAKOLLMIA apMaTypy, TpybonpoBoabl 1 nbbie Apyrue KoM-
MOHEeHTLI CUCTEeMbI pacrnpefeneHns YYB u nponyckaloT Yepes KOHTYpP YNeTpayvnucTyto Body npu Temnepatype ot 15 °C go
25 °C. B cbpoce huKCUpyOT KOHUEHTpauuo YacTtuy, otMedas obbem YUB, HeobxoauMel ANa OTMbIBKM OO KpUTEpPUEB
npuemMneMocTy, yKkasaHHbix B Tabnuue K.1;

0) Yepes KOHTYP, ONWCaHHbLIA B NepedncneHnn a), unmpkynupyet YUYB npu temnepatype ot 15 °C go 25 °C, npu atom
BCE KranaHbl LOMKHLI NEPUOLMYECKN 3aKpbIBATLCA M OTKPLIBATLCA. [OCne 3TOro MCMbITaHUS POCT KOHLEHTpaLUKM YacTul,
[OMKeH COOTBETCTBOBATL KPUTEPUAM NMPUEMIEMOCTH, yKkasaHHbIM B Tabnuue K.1, npuyem He Bonee, 4em 3a ykasaHHoe
KOMWUYECTBO LIMKMOB «OTKPLITUA-3aKPLITUS», «MyCKa-0CTaHORAY.

K.4 B Tabnuue K.1 npyBeaeHbl TUMMYHLIE 3HAYEHWUA U Npedenkl, KOTOPbIe OTMEYEHb! B X04€ UCNbITaHUA HECKOMBKMUX
06pasuoB OT pasnuyHbIX NPOVU3BOAUTENEN.

Tabnuua K.1 — Bknag4dactviy npu UCNbITAHWA N0 BapuaHTy 3

Onucanue EavHnubl Paamep vactuu, MKM PTFE wnu PFA
Obbem, Heobxoaumbli ons
3-A)TecTt Ha OTMBIBKY A A Pasmep vactuy 20,1 <300 n
pgoctmkeHnsa < 0,1 yactuu/mn
3-b MKIMYeckoe TecTupoBa- | KonuyecTBo LMKIOB, HEOBXOOAMMbIX
) u P 4 A Pasmep 4actuy 20,1 <500 umknos
HWE: aBTOMaTMYEeCKOe LMKnde- ana goctuwkeHua < 100 yactuy
CKoe TecTMpOBaHWe apmatypbl
. | KonuyecTteo yunknoe, HeobxogmMmblx
W ARYnAX: KOMMNOHEHTOB [CACTE o A Paamep yactuy, 20,1 <10 000 umknoB
Mbl pacnpegenexna YUB Ans focTikeHns < 10 yacTuy

K.5 B tabnunuax K.2, K.3, K.4 npueegeHbl MakCUmanbHO OOMYCTUMblE 3HAYEHUA KOHLEHTPaUMM aKCTparupyemMblx
sarpasHuTeneil B nepecyete Ha 1 m2 nnowaau obpasua.

K.6 MNpv nnaHMpoBaHMK 3KCNepUMEeHTa CriegyeT BbiMOMHUTE MPOBEPOMHLIN pacyeT UCXOAA U3 3HAYEHWUIA, NMPpUBEOEH-
Hbix B Tabnuuax K.2—K.4, n obbema YHUB. Hy>XHO BblYMCNNTE HEOBX0OUMY MUHUMAnNbHYO nnowanks obpasua, KoTopbli
HeoOXoAMMO NMOMECTUTh B 3afaHHbIi 06beM Bodbl, YTOBbLI NMonyyYeHHas KOHUEHTpauus 3arpas3HUTens, npu ycrosuun ee
cooTtBeTcTBMA Tabnvuam K.1, K.3, K.4, HagexHo oBHapyxuBanack aHanuTU4eckumMmm MeToaamu.

K.7 3HayeHus, npuveeneHHble B Tabnuuax K.2—K.4, nony4eHbl U3 CyLLecTBYOLWMX 6a3 AaHHbLIX NO BbICOKOYUCTLIM
NBOD v MNPA. OHn npeacTaenAlT cobo XapakTePUCTUKW MONMMMEPHbBIX Marepranos U KOMMOHEHTOB TpyGonpoBOaHbIX
CMCTEM, KOTOpbIE B HACTOALLEE BpeMsi obecneqrBaloT KOHEYHbLIM MONbL30BaTensM yaoBNETBOPUTENBHBIE PE3yNnkTaThI.

Tabnuua K.2 — TpeboBaHus K aKCTparMpyeMoMy ¢ NOBEPXHOCTW MOHHOMY 3arpasHeHuIo

Mo Copnepxanue npu 85 °C B Teverne 170 Y4 (MKr/M?)
Bpomug <100
Xnopug <3000
®Top <60
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OkoHyaHue mabnuusl K.2
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MoH Copeparue npu 85 °C 8 Tevenune 170 4 (Mkr/m?)
Hutpar <100
Hutput <100
docdar <300
Cynbdpat =300

Tabnuya K3 — TpeboBaHua Kk akCTparupyeMoMy C NoBEPXHOCTW 3arpA3HEHNIO MOHaMW METANIOB

3nemMeHT CopepxaHue npu Temnepatype 85 °C 8 TeveHue 170 4 (mkr/m?)
ATOMUHUIA <10
Bapui <15
Bop <30
Kanbuuia <20
Xpom <1
Megb <15
Heneszo <5
CeuHel, <1
Jlutun <2
Marnui <5
Mapraney <5
Hukens <1
Kanwuia <15
Hatpui <15
CTpoHumMn <0,5

Tabnuya K4 — TpeboBaHus Kk akcTparupyeMoMmy ¢ nosepxHoctun O0Y

MapameTp

| CopgepaHue npu Temnepatype 85 °C B TeueHune 170 4 (mkr/m2)

TOC

<60

K.8 lMNMoeepxHocTe 0bopynoBaHna U3 NONMMEPHEIX Matepuanos, conpukacatowmxca ¢ YUB, gomkHa uMeTb napa-
MeTPbI LLUEPOXOBATOCTU He XyXe NnpuBedeHHbIX B Tabnuue K.5. LepoxosaTtocTe cneayeT onpedensTb NpodMnomMeTpom,
npenBapuTensHO OTKanMbpoBas ero no aTanoHHbIM obpa3suam.

Tatbnuuya K5 — TpeboBaHuA K LLEPOXOBATOCTM NOBEPXHOCTH

GostExpert.ru

https://GostExpert.ru/gost/gost-71994-2025

OnucaHue 3naverune Ra,, . ., MkM
SKcTpyaMpoeaHHaa Tpy6a (HapyxHbIA gnametp <250 Mm) 0,25
SkcTpyampoBaHHana Tpyba (HapyxHeld guameTp =250 MM, HapyXHeIn guameTp <315 mMm) <045
JluTbe nog gaeneHueM (HapyxHblii guameTtp <250 MM) <0,35
Jlutee nog gaeneHuem (HapyxHelin guameTtp ot 250 go 315 mm) <0,50
MexaHuyeckas o6paboTka (HapyXHbIi AuameTp <250 Mm) 0,60
MexaHun4eckasa obpaboTka (HapyxxHbid avameTp oT 250 oo 315 Mm) <1,00
59
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ASTM D5127-13 Re 2018

SEMI F63-0521

IRDS/ITRS

ASTM D5544-16 (2023)

CoBpeMeHHast
anektpoHuka Ne 4 2024
c. 50—51

SEMI F121-0923

SEMI F61-0521

TexHonorus
yncToThl Ne 4 2024
c. 15—21

OnekTpoHHas TEXHWKA.
Cepus 3. MukpoanexTpo-
Huka 2(194). c.80—86

SEMI C93-0217

SEMI F57-0314

Bubnuorpadun

Standard Guide for Ultra-Pure Water Used in the Electronics and Semiconductor
Industries — CTaHgapTHOe pyKOBOACTBO ANA YNETPaYMCcTOW BOAbI, UCNOMbL3yEeMOR B
9MeKTPOHHOM W NONyNpOBOAHWKOBOW MPOMBILLIIEHHOCTH

Guide for ultrapure water used in semiconductor processing — PykoBoACTBO Mo yrb-
TPaYMCTON BOAE, UCMOMNb3yeMOoW B NPOM3BOACTBE NOMYNPOBOAHUKOB

International rocadmap for devices and systems™ 2023 update Yield enhancement/
International technology roadmap for semiconductor — MexayHapoaHana kapTta ana
npubopoe 1 cuctem 2023. YBennyeHwe BbIXOA4a rogHbIX M3Oenuii/mexayHapogHas
JOpOXHasa kapTa TEXHOMOTMIA ANg NonynpoBOAHUKOB

Standard Test Method for On-Line Measurement of Residue After Evaporation of
High-Purity Water — CtangapTHbeI MeToq KOHTpPONA ANSA M3MepeHWin OH-NnawH octar-
KOB Mocre “cnapeHns BbICOKOYMCTOW BOAbI

Brnagumup CmupHos, CeeTnaHa AKMMeHKO. YacTuubl B yNeTpa4yncTon Bode

Guide for Evaluating Metrology for Particle Precursors in Ultrapure Wate» — Pyko-
BOLCTBO MO OLEHKE METPONOrMn AN NPekypcopoB B YNETPaYncTol Bode

Guide to design and operation of a semiconductor Ultrapure water system — Pyko-
BOOCTBO MO NPOEKTUPOBAHUIO M IKCMNyaTaLMM CUCTEM YNLTPaYUCTON BOAL! B NPoOW3-
BOOCTBE MONYyNpPOBOAHWKOB

CmupHoe B.b., CadoHoea [.A., AkumeHko C.M. CucTembl NONyYeHUs YrbTPaYnucTon
BOObI.

CmupHoe B.B., CadoHoBa [1.A., Akmmenko C.IA. Cuctembl nonyyYeHns ynsTpavyncTom
BOZbI.

Guide for Determining the Quality of lon Exchange Resin Used in Polish Applications
of Ultrapure Water System (PykoBogcTeo no onpegeneHvio Ka4ecTea MOHOOBMEHHbIX
CMOn, UCMONb3YeMbIX Ha UHULLHBIX CTaAWAX B CUCTEMaX yNLTPavyncTon Bodbl)

Specification for High Purity Polymer Materials and Components Used in Ultrapure
Water and Liquid Chemical Distribution Systems (Cneundukauusa ynsTpadmcTbiX Mo-
NYMEPHBLIX MaTEPVANoB U KOMMOHEHTORB, UCMOMNL3YEMbIX B CUCTEMAaX pacnpeeneHns
yNETPa4YMCTON BOALI U KUOKUX XMMWUKATOB)
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YK 66-93.006.354 OKC 13.060.25

KnioyeBbie cnoBa: ynsTpaynuctas BoAa, EMOHW30BaHHAA BOA4A, CBEPXYMCTas BOAA, 3NEeKTPOHHAsA MpoOMbIL-
MEeHHOCTb, MOHOOMEeHHas cmona, obpaTHbIl OCMOC, ynbTpaduneTpaumsa, NpoBOAUMOCTE, OOWMA opraHuye-
CKWI yrmepog
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