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COKPALLEHWNA N ABBEPEBUATYPA

OO0 O6paTHbIM ocmoc NO HopmanbHO OTKPbITLIM
LPM JinTp B MUHYTY NC HopmanbHO 3aKpbITbIl
LPH JiuTp B 4ac TDS O6buee conecopepaHme

CUCTEMbI OBPATHOIO OCMOCA
1 BseaeHue

JKcnayamayus — YcmaHosKku — nposoOumcs  Cneyuanucmamu  KomnaHul, — umeroujumu
coomsemcmsyrouwuli  onsim pabomel. He donyckalime, uymobei Oemu uepanu C
obopydosaHuem.

BxoaHOM KnanaH (HOpMasibHO 3aKpbITbil) OTKPbIBAETCA A9 NOAayYu BOAbl B YCTAHOBKY MO CUrHany

KoHTpoAanepa. lNpu ycnosun, 4to aasneHue nocine epunstpa 6onee 0,2 MlMa n cbopHUK nepmeata He
Hano/IHEH (NONaBKOBbIM BbIKNOYATENIb B HUKHEM MOJIOKEHWM), yCTAHOBKA HauMHaeT paboTy.

McxooHaa BoAa MPOXOAWMT OYMCTKY OT MPUMecel B MEXaHWYeCKoM ¢GuabTpe, Mocae 4ero Hacoc
NOBbIWEHMA AaBAeHMA NOAAET ee Ha MeMOpPaHHbIN MoAy/b, TAe NPOUCXOAUT pasaeneHne BoAbl Ha ABa
NOTOKa: nepmeaT (AeMUHEPaANM30BaHHYO  BOAY) W KOHUEHTpaT (Body C  MOBbIWEHHbIM
conecofepxaHmem).

MaHOMeTpbI YCTaHOBKM OTODPAXKatOT 3HAUEHWNA AaBNEHUI nocne GUAbTPa 1 B MeMBpaHHOM Moaye.

MepmeaT HanpaBAAeTCA Ha BbIXO/ Y3712 0OPAaTHOrO OCMOCA, ero Pacxos PermcTpupyeTca poTaMeTpom
nepmeaTa v 3aBUCUT OT AaBNEHNA B MeMOPAHHOM MOAy/e — C yBeIMYeHMEM [aBaeHMA BO3pacTaeT NOTOK
nepmeaTa. Pene BbICOKOrO [AaBNEHWA B JIMHMM MepmeaTta OTK/AOYAET YCTAaHOBKY MPW MOBbILLEHUN
NPOTMBOAABNEHNA NepMmeaTa.

KoHueHTpaT cbpacbiBaeTcA B KaHanM3aumio 4Yepes wTyuep cbpoca. B uenax ymeHblweHMA CTOKOB
YCTAHOBKM 4aCTb MOTOKA KOHLEHTPaTa HanpaBAfeTCa Ha BXOA, HAacOCa BbICOKOTO AABMEHUA (T.H. peumKA
KOHLLeHTpaTa). YBeanyeHne A0AW peumKkna BOAbl WM, COOTBETCTBEHHO, YMeHblUeHWe cHpoca yCTaHOBKM
peryvpyeTcs poTaMeTpoOM peLmKaa.

MoAaroToBneHHaa BoAa NOCTynaeT B COOPHMK NMepmeaTa, B KOTOPOM YCTaHOB/IEHO MOM/JIaBKOBOE pene
ypOBHS, obecneynBatoLLee OTKAOYEHME YCTAHOBKM NPW 3aM0HEHNMN EMKOCTY.

Mpn cpabaTbiBaHMM BbIKNOYATENA B BEPXHEM MOJIOKEHMM aBTOMATMYECKM 3aMyCKaeTcA Mporpamma
rMAPaBANYECKOM NPOMbIBKM MembpaH — Ha 60 CeKyHA, OTKPbIBAEeTCA KnanaH MPOMbIBKM, NPW 3TOM BECb

MOTOK BO/bl M3 MEMOpPaHHOro MOAYA HanpasBaseTcs Ha copoc.



CUCTEMA OO
2 TexHn4yecKkune AaHHble

Tabnnua 2. TexHUYecKme XxapakTepmucTUKm

Tabnanua 1. OrpaHnyeHns

150 mr/n
¥ecTKoCTb CaCOs

3 Mr-3Kks/n
*eneso 0,1 mr/n
MapraHed, 0,05 mr/n
CunukaTtsl 20 mr/n
Obuiee conecogepxanue | 3000 mr/n
lNepmaHraHaTHaA 4,0 mr/n O,
OKMCNAEMOCTb BOApI
OCTaTOYHbIN XN0p 0,1 mr/n
Ceposoaopos, HeT

2 OrpaHuyeHus MoryT BbiTb NPEBLILEHbI B CyYae
MCMNO/Ib30BaHMA aHTUCKaNaHaTa, nornoTuTeNs
KMCI0POJa MW APYTMX peareHToB, KOTopble
npeaHasHayeHbl 4NA NpeaBapUTeNbHON
06paboTKKM BOAbI Nepes cCUCTEMON 0BpaTHOTO

OCMOCa.

TemnepaTypa BOAb! 10..25°C
JneKTponuTaHue 230V, 50 Hz
JasneHne membpaH 0,8...1,2 MPa

Mogaenb MO-6000 MO-10000 MO-24000
Koz M6VCTFW | M10OVCTFW M24VCTFW
n
pOVI3BOp,VIT€/'IbHSCTb 580 530 1000
no nepmeary, /4
Konmaecrao uTwn 1xXLE-4040 | 2xXLE-4040 | 4xXLE-4040
membpaH
[aBneHne Ha Bxoae, )6
bap
Pacxopn BoAabl Ha 0gHY
rMApPaBANYECKYIO 30-38 58-75
MPOMbIBKY, /1
MNotpebnaemasn 0,67 19
MOLWHOCTb, KBT
;a;apmb' (AxLLB), 540x405x1450 700x610x1450
MaKkcnmanbHaa macca
CYXOW CMCTEMbI, He 60 70 100
bonee, Kr
LnameTpol
NOAKTOUYEHNIN
MCXOHaA BOAA » %
nepmeat 1 7
KOHLEHTpaT 1 “ 34
PexXnm HopmanbHoOM paboTbl**
CKOpOCTb NOTOKa
peLukna, n/m 13-15 8,2-11,2 21-35
e 820-900 490-680 1200-2100
CKOpOCTb NOTOKA
cbpoca, n/m 1,2-1,7 2,2-3,0 5-8
/M 70-100 130-180 300-500
CKOpOCTb NOTOKA
nepmearta, 1/m 3,5-4,5 6,5-9,0 16-20
/M 200-270 390-540 900-1200

*Npu Temnepatype ncxoaHom soasl 25 °C 1 conecomepaHnm

1000 mr/n

** CocTtaB BoAbl AO/IKEH COOTBETCTBOBATL TpeboBaHWAM B Tabmue 2.
Ecnun HekoTopble AaHHble OTCYTCTBYHOT UM HE COOTBETCTBYIOT
TpeboBaHMAM, 0bpaTuTech B c/y»KOy noaaep»ku Ecosoft.




VicxoOHas e00a 0onxcHa 0b6A3amensHO npoldmu npedsapumesnsHyro 0YUCMKY Om MEsKUX
npumecell U 0CMAMOoOYHO20 X/10pa heped nodayeli 8 MeMbPaHHbIU MOOYb. Boda co ckeax uHel
MOXEemM CO0epamb Mmakue NPUMeCU, KAK HECMKOCMb, Mesne30, MapeaHey, ceposooopoo,
Komopsbie 0080/16HO BbICMPO 861800AM U3 CMPOA MeMOpPaHy. BauaHue HeEKOmMopbix U3 amux
npumecel mMoxem 6bimb YyCcmpaHeHo nymem 868e0eHUA aHMUCKanaHma. [Iposedume
demaneHell nabopamopHell aHanu3 Baweli 800bl U CBAXUMECL CO CheuuaauCmom
8000N0020M0O8BKU 071  KOHCYyAbmMayuu no nogody npuobpemeHua 00NOAHUMEN6HO20
0bopydosaHusA 0514 o4ucmKku Baweli 800bl.
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3.1

3.2

CUCTEMA OO
MOHTaX 1 3anyckK

BHumaHue! Snekmpuyeckoe nooKo4YeHue 00HHO bbiMb 8bINOAHEHO
K8AAUGUUUPOBAHHbIM CNEUUAsIUCMOM

YcTaHoBUTEe 060Opy/0BaHWE Ha POBHOW FOPW30OHTANbHOM NaoLLaAKe, CNOCOOHON BblAEP!KaTb ero
Bec (cm. Tabaumua 1). YcTaHOBUTE eMKOCTb A8 cbopa nepmeaTa psaom ¢ obopyaosaHuem. MNepes,
TEM, KaK MPUCTYNUTb K MOAKAOYEHUIO M 3aMyCKy CUMCTEMbI, TLLATe/bHO NPOBEPbTE CUCTEMY Ha
HaZMuMe MOBPEeXAEHMI, BKAOYas TpybonpoBOAbl, BEHTUAWM, Hacoc, membpaHoaep:katenb /

MmembpaHoaep:KaTenn, GUNbTP MEXAHUYECKON OUYNCTKMN.

YcTaHOBKa MeMbpaHbl B MeMbpaHoaep KaTeb.

N3BneknTe membpaHHbIM 91eMEHT M3 3aBOACKON YNAaKOBKWU U YCTaHOBUTE B MembpaHoaepKaTe b
(Ans aToro noTpebyeTca oTcoeAMHUTL TPYOONPOBOAbI M CHATb MeMbpaHoAepPKaTeNb CO CTAHMHbI).
YcTaHaBAMBaTb MeMOpPaHHbIM 31EMEHT HEODXOAMMO B HaNpPaBAEHUN CTPEJIKU, HAHECEHHOM Ha
MembpaHoaepKaTenb (CO CTOPOHbI BXOAA UCXOAHOM BOAbI), CHAB TOPLLEBYHO KPbILLKY. 3arpy3nTb
MeMbpaHHbI 3/1eMeHT B MeMbpaHoaepKaTe b HEOOXOAMMO KObLEBLIM YNAOTHEHUEM Ha3a/.
YbenuTecn, YTo LEeHTpabHana Tpyba meMOpaHHOro afieMeHTa HaJeTa Ha NepexoaHUK B TOPL,EBOW
KPbILWKe C MPOTUBOMNONOXKHOM CTOPOHbLI. COBpaTe membpaHoAepKaTe b, YCTAHOBUTL Ha CTAaHUHY U
NOAKNOYNTL TPYOKM B 0OpaTHOM nopsaake. Ha Bpema nepBoro nycka CMCTEMbI MEPMeaTHYHO

JIMHUKO HYXKHO NOAKNKOYNTL K KaHann3aumnn.

lpu Heobxooumocmu ucnoes3ylime enuYePUH.

lpu pabome ¢ membpaHamu nNosb3ylimecs CmepunbHeIMU PE3UHOBLIMU NEpPYaMKaMU.

3.3 BbINOAHUTE MNOAKAOYEHME K MaruMcTpansm nojadm BoApl, cbpoca B KaHa/nM3auUMio, OTBOAA

nepmeaTa B €MKOCTb. Bce NOAKNOYEeHMA K MarucTpaiaM BOA4b! BbIMONHAIOTCA Yepes O6LLI,I/1I\/II nopT,

PACMO/IOMKEHHbIM B 3a[HEN YaCTN YCTAaHOBKM.



lpu nodknoyeHuu mpybonposoda K cucmeme He0bxo0UMO UCNO/16308aMb OUGMEMP

mpybonposoda He MeHble, YeM Ouamemp NOOKAOYEHUSA HO cucCmeme

3.4 OnyctuTe nonjaBoOK YpoBHA C 6annactom B EMKOCTb C NepmeaTom, npeasapuTenbHO

OTperynMpoBas Heobxoaumyto AnnHy kabend. [JaHHasa onepauma Heobxoamma ana obecneyeHuns
KOPPEKTHOM paboTbl HacocHoro obopyaoBaHus. [locse nNepBOro HaMNoOJHEHMA EeMKOCTM

y6e,£|,l/lT6Cb, YTO MOMJIaBOK BK/TKOYAETCA N OTK/IHOHAETCA B HYXKHbIX MO3NLNAX.

3.5 Ecnm cmuctema OO no3BOJSIAET MPOBECTU MPOMbIBKY MEPMEeaTom, YCTaHOBUTE HeobXOAMMbIM

dGUTUHT. B cnydae MCNonb3oBaHMA BHELHErO CUrHana ANA nNpekpalleHns paboTbl (MUMKPOCBUTY),
yAanuTe MNepemblyKy, COeAMHALWY0 KAeMMbl 6 WM 7 Ha KOHTposnepe (cMm. pasgen o
KOHTpO/ANEepe). 3aTeM 3anycTute MpoBo, OT MWKPOCBWUTYA B KOHTPOANEP M MOAKAYUTE K
Knemmam. Mpn MCnonb3oBaHMM aHTUCKANAHTa MM UHbBIX peareHToB, 0bpaTUTECh K MHCTPYKLMK

[,031PYHOLLLMX HAaCOCOB A4 MNPaBM/IbHOMO NOAK/MOYEHNA AaHHOTO 000pPYA0BaHMA.

3.6 TMoAKNOYNTb YCTAHOBKY K CETM NepeMeHHOoro Toka 230 Bo/bT.

3.7

3.8

3AMYCK CUCTEMBbI

Mepen HayasioM ybeamuTecb B TOM, YTO OTKPbITbl PEry/MpyoLLIMe BEHTUAM PEeLMKNa U APEeHaKa.

3anycTuTe NOTOK NepmeaTa B APEHAXK HA BPEMS MepBOro 3anyckKa.

BKNtounTe aBTOMAT KOHTPO/IEpa ANA Havyana paboTbl cuctemsl. [locne Toro Kak Hbin NnponsseseH
3aMnycK KOHTposasepa M obopyaoBaHMe Ha4yano paboTaTb, 3aKPbIBAWTE BEHTUb APeEHaXKa A0 Tex
nop, noka pacxod He 6yaeT BbICTaBAeH B COOTBETCTBMM MACMOPTHbIM AaHHbIM. [locne,
OTperynvmpyinTe pacxos, peumkna nogobHbiM cnocobom. Takum obpas3om, JAasneHne B
MeMbpaHHOM MoAyne, KOTopoe GUKCUMPYETCA Ha MaHOMeTpe, NogHMMeTca. OCTaHOBUTE CUCTEMY,
Korga pacxog, nepmeata OyaeT COOTBETCTBOBATb CneuuduKkaumMm uam aasaeHve B membpaHHOM
Moayne OOCTUrHET BepxHero npeaena. [locne yCcTaHOBKM Haa/NeXallero AaBieHuA, HAacTponTe
NOTOK ApeHaxa (ecnm meHaeTca B npouecce), YTobbl rapaHTMPOBaTb, YTO cUCTemMa paboTaeT ¢
KOPPEKTHbIM BbIXOAOM nepmeaTa (75% B caydyae, eCaM He yKasaHo Apyroe 3HayeHue). [Ana

pacyeTa pacxo/a CAMBA B KaHa/M3aLMIo, BOCNO/b3yTech GOPMYION HUKE.



3.9

Pacxon mo nepmeaty
[Torok B ApeHax = — Pacxon o nepmeary
Bosspar

Ana npumepa:
Pacxon nepmeata = 50 1i/MUH = 3 M3/y

Bo3BpaTt =75% = 0,75 (No ymon4aHmto)

Pacxoy B ApeHak = 5% 75— 50 =16,67 n/mun =1 v’/

YbenuTecb, 4YTO MNOTOK MepmeaTa M cHpoca COOTBETCTBYIOT pPacCYeTHbIM [JaHHbIM. [locne
YCTAaHOBNEHMA MApamMeTpPOB MNpPOBepPbTE 3HayeHMA paboyero pacxoda nepmeata, cbpoca w
[aBNEHW Ha NpeAMeT COOTBETCTBMA PEKOMEHA0BAHHBIM 3HAYEHUAM U OTPAHUYEHNAM.
byobme sHumamerneoHsl, Ymobsl OasneHue 8 MeMOPAaHHOM MOOyae He Npessiwaso
1,6 Mfa. Ecnu membpaHHoe dasneHue NoOOHUMAemcsa 8blule 02PaHUYeHUs, YKA3aHHO20 8
cheuuguKayuu, omkpsligalime 8eHMUb PEUUK/A, NOKA OHO HE CHU3UMCA.
byobme eHuUmMamernbHbl U He npesbiwalime 8enu4uUHy 8bixo0a nepmeama 6onbwe
peKkomeHOyemo2o 3HavyeHuA. Ecau Bel He ysepeHol, Yymo Baw 8o38pam pabomaem
00HCHBIM 06PA30M, CBAXCUMECH C COMPYOHUKAMU «IKOCOpM».
[Mosopa4yusalime peaynupyrouuli 8eHMUL NAABHO NPU KOPPeKyUU peyuKkna u OpeHaxa.

He denalime pe3kux 08uxeHuUl, MAK KGK OHU MOo2ym npusecmu K nosoMKke 060opy008aHUA.

OcTaBbTe 0b0pyAo0BaHMe paboTaTb B TeyeHWe 1 yaca B pexunme cOpoca nepmeata M KOHUEHTpaTa
B APEHaX B UeNax yaaneHua KoHcepBaHTa. Cneamte 3a AaBAEHMEM W PACXOAOM, 4YTOObI
YAOCTOBEPUTLCA, YTO OHWM He MpeBblWatoT TpebosaHmA. [locne Yaca paboTbl CUCTEMDI, 3aNyCTUTE
PEXMM NPOMbIBKM  (HaxkmuTe «CTAPT» Ha nNaHenuM KOHTPOA/Aepa), 3aTem OCTaHOBUTE
obopyaoBaHue. BbikntoumTe ocHOBHOM aBTomaT. CoeanHMTe TPyOY/WNaHr nepmeaTa C eMKOCTbIO.

Cuctema 0bpaTHOro ocMoca roTosa K pabore.
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CuUCTEMbI OO
4 TpeboBaHMA K MOHTaXKY

e MoHTa M 3anyck obopyaoBaHWUA  AO/KHO  OCYLECTBAATbCA  KBAMPUUMPOBAHHbIMM
cneumanmcTamu. TexHuyeckoe nomelleHue uamM mecto, rae byaeT yctaHoBeHo obopyaoBaHMe A0AKHO

COOTBETCTBOBATb MECTHbIM CTPOUTE/IbHbIM CTaHAAPTaM.

e (ObopynoBaHMe He AO0/KHO 3KCM/yaTMPOBATbCA BHE MoMelleHus. Takke obopyaoBaHWe He
[ONIXKHO MoABEepraThCsa BO3AEMCTBMIO MNOTOAHbIX YCA0BUI (0K Ab, TEMNEPATypHble KonebaHua, 6a130CTb

OTOMUTENIbHON TEXHWUKM, BO3AENCTBME CONHEYHbIX Iy4en, U T. 4).

e Bo3aylHOe NPOCTPAHCTBO paboyeit 30Hbl HEe AO0/KHO COAEepXKaTb arpPeccMBHble Mapbl, Mbiv B

BO34yXe N BONNOKHUCTbIX BELLECTB.

e (CBoObOAHbLIN OOCTYN K 060PYA0BAHNIO B PEMOHTHbIX WUAM SKCMAYaTALMOHHbIX LIeAsX A0/KEH ObiTb
obecneyeH co CredyloLMM YC/IOBUEM — PACCTOSHUE MeXKay O0DO0pyAOBaHUMEM M CTPOUTE/bHbIMMU

KOHCTPYKLUMAMM He meHee 500 mm BneBo 1 Bnpaso 1 200 mm BBEPX.

o 3}'IeI-(Tpl/IL16CKOe nogKkntovyeHne AO01XKHO OblTb BbIMNOJIHEHO COMMAaCHO MECTHbIM CTaHAapTam
Hbe3onacHocTH ANA  3N1EKTPOYCTaHOBOK. y,EI,OCTOBeprECb, YyTO noAKNr4YeHUA BblIN  BbINOJHEHbI C

npumeHeHmnem npasBua 3asemineHna n n3onaunn.

e TpybonpoBoabl NoAa4YM UCXOAHON BOAbI, COpOCa M nepmeaTa A0/XKHbl COOTBETCTBOBATb MECTHbIM
3aKOHOAATE/IbHbIM AOKYMEHTAM M MMETb [0CTaTOYHYK MPOMYCKHY0 CnocObHOCTb. [peHarkHaa NMHUSA

AOTXKHa HbITb oTAeneHa OoT KaHa/nm3aunm BO3ayLWHbIM NPOCTPaHCTBOM.

e CTpouTesbHble MaTepuanbl M BHYTPEHHAA 06/MLOBKA pe3epByapa nepmeaTta JAO/KHbl ObiTb
CTOMKMMW K KOPPO3UKM (HanpuMep, M3 Hep)KaBetoLWen cTanum, noamnponunaeHa). EMkocts AosmkHa ObiTb

yCTaHOBMEHa PAAOM C 06opya0BaHMEM.

e [lnnHa BcacbiBalOWEN AMHUM Hacoca aHTUCKanaHTa He [Ao/KHa npesbliwaTth 1,5 m. bonee

[eTanbHaa MHPOPMaLMA yKa3aHa B PYKOBO/CTBE NO/Ib30BaTENA A03MPYHOLLMX YCTAHOBOK.
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CnCTEMA OO
5 TpeboBaHMA K aKcnayaTaLMm

5.1 OnepaTop obopyaoBaHMA AOMKEH CTPOro cieaoBaTh AaHHbIM pPeKoMeHZaumam u cobaoaaTb

TEeXHWKY 6e30nacHOCTU.

Echn kabenb nuUTaHMA NOBPEXAEH, OH J0/XeH OblTb 3aMeHeH MpPOoW3BOAMTENEM, €ro

CEePBUCHOM CNYKOOM AN KBAaNNDULIMPOBAHHBIM CMELIMANMCTOM B Caydvae n3beraHma aBapui.

5.2 Bo Bpemsa aKkcnayaTauumn obopynosaHma ybeamtecb B TOM, YTO 3HAYEHUS [aBAEHMUA U PacXoa0B

HaxXoAATCA B NpeAeiax 3HayeHnn cneumdurKaumm n nogada BoAbl ABASETCA HENPepPbIBHOM.

5.3 BbinonHainTe cneaytouime AeMCTBUA MUHUMYM Pa3 B MecsLl:

— ybeauTecb B TOM, YTO 3HaYyeHMe JaBNEHMA M pacxofa Haxo4ATCs B npedenax 3HaudeHui
cneumduKaumm;

— NpoBepbTe repmMeTUYHOCTb TMAPABANYECKMX COEAMHEHMI W LENOCTHOCTb OTAE/bHbIX Y3/108

Tpybonposoaa.

5.4 [na KOHTPOAA KOPPeKTHoW paboTbl cuctembl OO, perynapHo BeauTe yyeT paboTsbl
obopynoBaHMA W 3anucbiBalTe MNoKasaHMA MapameTpoB. Mcnosb3yiTe 3aBoAcCKOe MNPOorpaMMHOe
obecnevyeHne ans obecnevyeHmns KOPPEKTHOrO KOHTPOIA U3MEHEHUA [aBNEeHUs, TemnepaTypbl U APYrunx

YCN0BUIA 3KCMAyaTaLuUN.

5.5 [pousBoauTe 3aMeHy KapTpuarKa MEXaHUYECKOM OYMCTKM CBOEBPEMEHHO, KOrAa OH 3arpA3HeH.
MNepenan aasnenus 0,1 MlMa wunn 6onee ABnAeTcA WMHAMKATOPOM TOFO, YTO KAPTPUAMK MexaHWUYecKon

dunbTpaUMmM HeobXoAMMO 3aMEHUTL KaK MOXKHO DbiCTpee.

5.6  BbINonHANTE XMMUYECKYIO NPOMbIBKY MeMbBPaHbI, €CIM BCTPEYatoTcA cneaytolime npobaemsi:
—  HOPMMPOBAHHbLIA pacxos nepmeata cHm3mAca Ha 10-15% oT ero nepBoHaYa/IbHOrO 3HAYEHMA;
—  HOPMMWpPOBaAHHaA MPOBOAMMOCTb NepmeaTa nosbicnaacb 10-15% OT HavyabHOro, MPOBOANUMOCTb
MCXOAHOM BOZbl OCTaNacb Ha TOM e YPOBHE;

—  pocCT nepenaja AaBaeHua Ha membpaHHoM moayne Ha 10-15% oT Haya/IbHOro 3Ha4YeHus.

5.7 TMocne ycTaHOBKM MeMbOpaHbl, KOTOpas Mpollia XMMUYECKYI0 MPOMbIBKY, B TeyeHue vaca

NPOMOWTE M yaannTe nepmeaT M KOHLEHTpaT.

5.8 Bo wu3bexaHne MUKPOBUONOTMYECKOro 3arps3HeHus, obopyaoBaHMe A0/KHO paboTaTbh He
MeHee OZHOro 4Yaca B AeHb. B cnyyae npoctoa obopynosaHua 48 yacoB M 6onee, membpaHa A0/1KHa

6bITb OYMLLEHA KOHCEePBMPYIOLLMM PAcTBOPOM. YMCTKa KOHCEPBAHTOM 3aK/tO4YaeTcs B LMPKYAALMN
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pactBopa 1% meTabucynbduta HaTpua B membpaHHOM moayne B TedyeHun 30 MUHYT AW NOATOTOBKOM
pacTBopa MeTabucynbduTa, YKasaHHOro Bblle B mMembpaHHOM moayne. [lepen BOCCTaHOBNEHMEM

PaboTbl YCTAHOBKM, KOTOPAsA NPOLLUAA OYUCTKY KOHCEPBAHTAMM, MPOMOMNTE MeMbpaHy.

3anpelweHo ucnoabL308ame UCX00HYH 800y ¢ codepxaHuem c80b600Ho20 xs10pa bosnee 0,1 me/n
6e3 npedsapumesnbHOU OYUCMKU HQ QAKMUBUPOBAHHbLIX y2r1ax Uau Opya2ux annapamax

dexnopauuu. Xaop paspywaem membpaHy

5.9 3ameHa mexaHW4eckmnx GUAbLTPOB COCTOUT B CAEAYIOLLEM:
—  OTknto4nTe 060pya0BaHME OT NUTAHUSA;
—  3akpouTe nogavy BoAdbl U cOpocbTe AaBneHUE;
—  OTKpyTUTE KONDYy OT BEPXHEN YacTu U BbITAHUTE ee, byabTe OCTOPOXKHbI HE pa3fienTe BoAy Ha
obopyaosaHue;
- VI3BNeKknUTe MCNONb30BaHHbIM KAapTPUAXK W3 KONObl, pasmecTuTe BHYTPb HOBbIA KapTpUOXK W

3aKpyTuTe Konby Ha MecTo.

He npesbiwalime cusny 3axkpy4usaHus bosee 2 Kexcm

5.10 3ameHa memMbpaHbl COCTOUT M3 CAeAYIOLMX STanos.:

—  OTK/OYMTE NUTaHWe 0O0opyA0BaHMSA;

—  3aKponTe nojadvy BoAbl U cOpOCbTE AaBAEHME,;

—  OTCOeAMHWTE NOTOK UCXOAHOM BOAbI, NepMeaTa 1 KOHLLEHTPAT Ha MeMbpaHHOM MOAYNE;

— ocnabbTe KpenneHune, KOTOpoe PUKCHpyeT MeMbpaHoaepPKaTeNb U U3BNEKUTE €r0 CO CTaHUHbI;

—  CHMMMUTE TOpLEBbIE KPbIWKM, yaepKMBatowme membpaHy B membpaHoaepKaTene;

—  W3B/IEKUTE MCMNOb30BAHHbIN MeMbBPaHHbI 31eMeHT B HanpasieHe 06paTHOro OT NOTOKA BOAbI
(NpoTMB CTpenkn).;

—  YCTAHOBWTE HOBbIN MeMOpaHHbIN 3n1eMeHT, cobnaas HanpaBneHWe MOTOKa KaK YKas3aHo
CTPENOYKOM;

—  MOMEeCTUTE KpbIWKy-aantep MeMbpaHbl Ha MECTO U 3aKpenuTe ee CTONOPHbIMW NAACTUHAMMU;

—  yCTaHOBWUTE MembpaHodep)KaTenb O0OpPaTHO Ha YCTAHOBKY W 3aKpenute ee 3aXKMMHbIMK
KpenneHnamu;

—  BOCCTaHOBWUTE NOAKNOYEHMA TPYOONPOBOAOB.

He sbinonHalme pemoHm, Yucmky, u nepemeuweHuAa 0bopyO0BAHUA UU 8CNOMO2AMes1bHbIX
6710K08 (nepmeamHyto eMKocme, ¢uaempsi U m.0.), Koeda obopydosaHue NoOCOeOUHEHO K
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numaHuro ssiekmpocemu.

He nodsepezaiime obopydosaHue mexaHu4eckomy eo30elicmsuto (yoapbl, 00nosHUMes16HaA

MexaHU4ecKas Haepy3Ka Ha obopydosaHue)

3a800-u3zeomosumersnb He Hecem omeemcmseHHoOCMU 340 Kakue - aubo I’IOBpé’)f(dé’HUFI,

HAQHEeCeHHbIM eﬂadeﬂbuy unu mpemoum ocobam ecnedcmeue UeHopuposaHUAaA mexHuKu

besonacHoCMu Unu mexHu4ecKkux pekomeHoauud.
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Cuctema OO

6 TpeboBaHWA NO XPAHEHWUIO M TPAHCMOPTUPOBKM
e (ObopynoBaHMe OOMKHO XPaHWUTBLCA B 3aKPLITOM MomelleHMK. KayecTBo BO3Ayxa Had pabouymm

MNPOCTPaHCTBOM 10/1I3KHO COOTBETCTBOBATb MECTHbIM CTaHAAPTaM.

e TuwaTenbHO BbINOMHAWTE AEUCTBMA MPM KOHCEepBaLMM membpaHbl, Koraa noAroTasansBaeTe ee K
MPOCTOI Ha A/INTENbHOE BPEMS.

e (ObopynosaHme OO B OPUTMHANBHOW YMaKoBKE MOMKET ObiTb A0CTaBAEHO t0ObIMU BUAAMM
TPaHCNOPTa: BO3AYLIHbIM, MOPCKUM, Ha3EMHbIM.

e Ha NpOTAXeHUM TPaAHCNOPTMPOBKM, 0DOPYA0BaHME AO0MKHO ObiTh 3alIMLEHO OT BO34ENCTBUA

HU3KMX TemnepaTyp v yaapos/ sBubpauuii.
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CUCTEMbBI OO
7 YCTpaHeHMe HencnpaBHOCTEM

Mpobnema

Bo3mokHas NPUYrHa

YcTpaHeHue

Pene 3awnTbl
He cBeTUTCA
3e/1eHbIM
CBETOM

HeT nutaHusa

MpoBepbTe NOAKNOUEH 1 Kabeb B CUCTEMY,
NPaBUILHOCTb COEANHEHUA Kabena 1 He
NOBPEMAEH /N OH

C6oi nofaum nuTaHus

ObpaTtutech B CAyKOy TEXHUYECKOM NOAAEPHKKM
Bawero annepa

KoHTponnep He
3anyckaeTca nocne
noaayun NUTaHUA Ha
YCTaHOBKY U
BK/OYEHMA
aAndasToMaTa

OTCYTCTBl/le HanpAxXeHuA

YcTaHOBKa A0KHa ObITb NOAKNOYEHA K CETU
aneKkTponutanma 230 B, 50 Iy,

MoBpexaeHue Kabens nuUTaHuA
YCTAHOBKM

MpoBepbTe LEeN0oCTHOCTb Kabena npu NoMoLm
MYyNbTUMETPA. Ha Knemmbl andasTomaTta
[O/IKHO NOAABaTbCA NMUTAHWE COMacHO
NacnopTHbIM TpeboBaHMAM (CM. 3/1. cxemy)

BbinageHne NnpoBoaa NMTaHMA
13 pa3bema naathl
KOHTpO/nepa

HageHo 3apuKCcupyinTe 3a>KUMHbIMM BUHTAMM
NpoBoAa NUTaHMUA B pasbemax «220V»
KNEMMHOM KONOAKM Ha NaaTe KOHTpoAAepa
YCTaHOBKM

Lpyrne HemcnpaBHOCTH

ObpaTtuTech B CAYKOY TEXHUYECKOM NOAAEPHKKM
Bawero annepa

CpabaTbiBaHMe
(oTKkNtoYeHMe)
AndasTomaTa
nocne 3anycka
YCTaHOBKM

NapameTpbl ceTu
3/IEKTPOMUTAHNA HE
COOTBETCTBYOT TPEBOBAHNAM

Ha ycTaHOBKY 4O/MIKHO NOAaBaTbCA
cTabunnsmpoBaHHoe nutaHue 220-230 B, 50 Iy,
6e3 nepenanos/nageHUs HanpsXKeHus.

[pyrve HemcnpaBHOCTH

Ob6paTtnTech B CY»KOY TEXHNUYECKOM NOAAEPHKKN
Bawero annepa

Hacoc BbicOKOro
AaB1eHNA HE
3aMyCKaeTCA, Koraa
KOHTPO1/1EP B

BbinageHne npoBoaa NUTaHmA
13 pa3bema

Yb6eantecnh, YTO NPOBOA, yYNpaBaAeHUA KOHTaKTopa
(cm. an1. cxemy) HaZexHo 3apUKCMpPOBaH B
paszbeme «F» rpynnbl «PUMP» KnemmHoM
KOMIOAKM Ha NaaTe KOHTPONepa yCTaHOBKM

pexunme
YbeauTecs, 4To NpoBoAa Kabens NuTaHmA

«lNpon3BoaCTBO»
Hacoca 3aduMKcMpoBaHbl B pasbemax 2 (pasa), 4
(HO/Mb) KOHTAKTOPa B pacnpeaennTeIbHOM WNUTKE

Opyrue HemcnpaBHOCTH ObpaTtuTech B CAYKOY TEXHUYECKOM NOAAEPHKKM

Bawero annepa

CHMXKeHHa# CAnWKOM HU3KaA TemnepaTypa | MiamepbTe Temnepatypy Boabl 1 ybeanTtecs B

NPOW3BOANTENBHOCTL | MOAABAEMON BOAbI TOM, 4YTO OHa COOTBETCTBYET NACMOPTHbLIM

no nepmeaTty TpeboBaHMAM

CHm»KeHHasn HeKkoppeKTHO yCTaHOBAEHO 3anuwmnTe NoKa3aHMA POTAaMETPOB U

NPOV3BOANTENBHOCTL | AABIEHME B MEMOPAHHOM MaHOMETPOB Balllel YCTaHOBKKN 1 obpaTuTech B

no nepmeary

MOZy/1e N 0O BEMHbIN Pacxo,
KOHUEHTpaTa

CNYXKOY TEXHUYECKOW NoAAEPKKM BALLErO
annepa

CNULLIKOM HU3KaA TemnepaTtypa
noJaBaemon BoAbl

VI3mepbTe TemnepaTypy BoAbl U ybeanTech B
TOM, YTO OHa COOTBETCTBYET MNACMOPTHbLIM
TpeboBaHMAM

Hpyrve

ObpaTtuTech B CAYKOY TEXHUYECKOM NOAAEPHKKM
Bawero annepa
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[MoBsbllweHHasn

TemnepaTypa BOAbl Ha BXoAe

VI3mepbTe TemnepaTypy BoAbl U ybeanTech B

S/IEKTPONPOBOAHOCTD | ghjie gonyCcTUMON TOM, YTO OHa COOTBETCTBYET MacnopPTHbIM
nepmeata TpeboBaHMUAM
HeKoppeKTHO YyCTaHOBAEHO 3anuwmTe noKasaHMa pOTaMeTpPOB M
naBneHne B membpaHHOM MaHOMETPOB Balllel YCTaHOBKN 1 obpaTuTech B
MOZy/1e N 0O BEMHbIN Pacxo, CNYXKOY TEXHUYECKOW NoAAEPHKKM BALLErO
KOHUEHTpaTa annepa
KayecTBo BOAbI He YbeauTech, 4TO NOKa3aTeNu aHaAn3a BoAbl
COOTBETCTBYET TPeHOBAHMAM COOTBETCTBYHOT NACNOPTHbIM TPeHOBAHNAM
MoBperaeHne Hapy»KHOro 3ameHunTe yNAoTHUTENbHOE KOMbLLO
YNAOTHUTENBHOIO KO/bL,A
MeMbpaHHOro 31emeHTa Uan
CoeMHUTENBHOM MYDTbI
MexaHn4yecKoe NoBpexkaeHme 3aMeHUTe NoBpeKASHHbIM MeMbpaHHbIN
MeMbpaHHOro anemeHTa INEMEHT
Opyrune HemcnpaBHOCTH ObpaTtnTech B CAYKOY TEXHUYECKOM NOAAEPHKKM
Bawero annepa
CHMKeHHa#a CAMWKOM HKM3Kas TemnepaTtypa | M3mepbTe TemnepaTtypy Bogbl U ybeanTech B
NPOW3BOAMTENBHOCTL | MOAABAEMON BOAbI TOM, 4YTO OHa COOTBETCTBYET NACMOPTHbLIM

no nepmeaty

TpeboBaHMUAM

HeKoppeKTHO YCTaHOBAEHO
[aBneHne B MembpaHHOM
Moayne 1 06beMHbIN pacxos,
KOHLIeHTpaTa

3anuwunTe NokasaHMsa POTamMeTpoB U
MaHOMETPOB Balllei YCTaHOBKM M obpaTuTecs B
CNYXKOY TEXHMYECKOM NoaaepKKn Ballero
annepa

3arpasHeHne membpaHsl

BbINONHWTE XMMUYECKYIO pereHepaLmto
(«NPOMbIBKY») MEMOpPAHHbIX 31EMEHTOB

Hpyrve
HeWcnpasHoCTy

ObpaTtnTech B CAYKOY TEXHUYECKOM NOAAEPHKKM
Bawero annepa
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KOHTPON/IEP

1 BseaeHue
KoHTponnep OC 5000 npeaHasHayeH A4 aBTOMATMYECKOTrO WMAM PYYHOro ynpasieHua paboToun

O6paTHOOCN\OTI/I‘-IeCKl/IX YCTaHOBOK.

KoHTponnep OC 5000 obecneymBaeT:

aBTOMATUYECKOE BKAOYEHME M OTKAOYEHNE YCTAHOBKM MO CUTHANY AaT4yMKa YpPOBHA B COOPHMKe
nepmeata MAu AaBAEHUA B IMHMM NepMeaTa C NpeaBapuTeNbHOM rMapaBANYeCcKon NPOMbIBKOW;
aBapuIMHOe OTK/OYEHME YCTAaHOBKM NO CMTHaNaM AaTYMKOB CyXOro Xo/a, M30bITOYHOro AaBNeHNs B
MoAyNe;

OTK/IHOYEHME YCTAaHOBKM MO BHelHemy curHany «CTOM»;

rMAPaBANYECKYIO MPOMbIBKY MeMbBpaH No BpeEMEHHOM UMKAOTPaMME;

MOCTOAHHbIN KOHTPO/1b 3/1IEKTPONPOBOAHOCTM M TeMMepaTypbl NepmeaTa Npu NCNOb30BaHNM
KOMOWHMPOBAHHOIO AaTYMKa, BXOAALLErO B KOMIMIEKT NOCTaBKMY;

KoHTponnep npeaycMaTpMBaET BO3MOMKHOCTb YMPABAEHUA AOMNOAHUTE/IbHbIM  aBTOMATUYECKMM

KNanaHoM Mo ABYM CXeMaMm NOAKMOYEHMA (CM. MPUNOKEHNEe):

C NOAMECOM NCXOAHOWN BOAbI;
C NPOMBbIBKOM MeMbpaH nepmeaToMm.

KoHTponep Takke noaaepHunsaeTt cneaytouime GyHKUMm:

noakntodeHme kak NO, Tak n NC 4aT4mMKoB AaBNEHUA U YPOBHA;

aBTOMaTUYECKas KOPPEKTMPOBKA NOKa3aHMN 3/1EKTPONPOBOAHOCTM NepMeaTa OT ero TeMnepaTypbl;
BO3MOYXHOCTb aBapPUIMHOr0 OTKIOUYEHNS YCTAHOBKM MO MPEBbILIEHUIO NMOKa3aHWUM
3/IEKTPONPOBOAHOCTM NEPMeaTa;

NpocTas KaanbpoBKa AaTYMKa 3/1EKTPONPOBOAHOCTM MO ABYM TOUKAM,;

3alMTa MEHIO HACTPOEK, KaIMOBPOBOK M CEPBMUCA COOTBETCTBY MMM NAPOAAMMU, BOZMOMKHOCTb
M3MeHeHMA naponen;

BO3MOXXHOCTb OTK/AOYEHMA YCTAHOBKM MO UCTEYEHMM 3a4aHHOTO BpeMeHM HapaboTKu C
onoBelleHem Nob3oBaTend;

BO3MOHOCTb YNPaBAEHWNA KaK CONEHONAHbIMM KnanaHamm (No ABYXMNPOBOAHOM CXeME), TaK U
3a/1BMXXKaMM C CepBONpMBOAAaMM (MO TPEXNPOBOAHON CXEME);

3}'IEKTpOHHaFI cXemMma KOHTpOJ1epa obecneynsaet BbICOKYIO MNMOMEXO03allMeHHOCTb N HAAEXHOCTb

pa6OTb| 33 CYeT rasibBaHMYeCcKoMm pa3BA3KMN BXOA0B 1 BbIXOA0B KOHTPOJ1EPA.
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KOHTPO/NEP

2 TexHn4yecKkune AaHHble
Tabnuua 1. Cneundukaums

dneKTponuTaHue 230 B, 50-60 Iy,
npenoxpaHutens 6 A

MoLHOCTb 4 VA

Knacc 3awmTbl IP 65

Jonyctnmaa TemnepaTtypa B NOMeLLEHUN 5..40°C

Bec 0,25 kr

Fabaputsl (OxLLxB) 60x120x250 mm

[nana3oH namepeHma NnpoBOAMMOCTM NepmeaTa 0..50 pS/cm

0...1000 pS/cm

Tabnuua 2. CneunduKaLmMa SNEKTPUUYECKOM CXEMbI KOHTPOIEPA

HasHauyeHwue O603Ha4eHne Homep
MUTAHUE
®aza L 35
Honb 2208 N 34
3asemneHune J__ 33
BXO/b!
Auyeitka aNeKTPonpPOBOAHOCTY KOMBOMHNUPOBAHHOIO AaTYMKa cond 1 — 6enbin
2 —YepHbli
[aT4mK TemnepaTypbl KOMOMHUPOBAHHOMO AaTYMKA +temp - 3 —KpacHbIi
4 —3eneHbll
5 — cnHUM
Pene HM3KOro gaBneHua E P_in 8-9
Pene BbICOKOrO AaB/1eHNA B MEMOPaHHOM Moaye <§f E o P_max 10-11
Pene BbICOKOTO AaBAeHMA Nepmeata ;L )g é P_perm 12-13
Jatynk ypoBHA NepmeaTa B EMKOCTHU n 8 < Jlevel 14-15
BHewHui «CTOM» © stop 6-7
BbIXO/1bl
Hacoc uam marHmUTHbIN NycKkaTenb 220B, pump 31-32
750 BT 30 (3emnA)
ABapunitHoe CUrHanbHOE YCTPONCTBO alarm 28-29
KnanaH Bxo/Aa InValve 18-17 (NO)
18-19 (NC)
16 (3emns)
KnanaH npombIBKM 220B, Rinse_Valve 22-21 (NO)
100 Bt 22-23 (NC)
20 (3emnA)
KnanaH 6aiinaca Bypass_Valve 26-25 (NO)
26-27 (NC)
24 (3emnA)
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KOHTPO/INEP
3 Pexxumbl paboTsbl

B npolgecce aKkcnayaTaUmMm, KOHTPOAIEP MOMKET o0becrneynTb Takme pexknmbl paboTsl: Npons3BoacTBo,

Cton, MpomsbieKa 1, MpombiBKa 2, Pexknm Oxnaanuma, Owmbka.

HenocpeacTBeHHO Nocne BKAOYEHME KOHTPOAAEpPa Ha AMcnaee oTobparkaeTca Bepcua NPOLLMBKK, a
3aTeM KOHTpoAaep nepexoauT B pexxum CepBMC ec/in ypPOBEHb BOAbl B NEePMeaTHOM eMKOCTU Man U
AAaTYMK BbICOKOrO AaB/AEHMA HE aKTMBMPOBAH.

HacTpolika napameTpoB KOHTPO//Jepa OCYLECTBAAETCA Ha)kaThem kHomok [> START w [ STOP
TeKkyLWmnit pexnm aKkcnayaTaumm, a Takxke Tekyllas nHdopmauma otobpaxkaetcs Ha LED amncnnee.

OnucaHune pexxnmoB paboTbl.

MPOM3BOACTBO

B pexume [Mpomnssoactso, OO-cuctema paboTaeT M NpomsBoAUT nepmeat. Ecam He obHapyKeHo
HEWCNPaBHOCTEN, YPOBEHbL BOJbl B NMEPMeaTHOM €MKOCTM HU3KWMM M AaTYMK BbICOKOTO JaBfieHMA He
aKTMBMPOBAH, KOHTPONNEpP paboTaeT B IAHHOM peXUME.

MNMonoxeHune BbIxoaoB B pexunme NMPOM3BOACTBO

Hacoc aHTuCKanaHTa wam  Agon. Bkn

ObopynoBaHue

BxoaHoM KnanaH OTKpbIT

KpaH NpombIBKM 3aKpbIT

Balnac OTKpbIT (ecnu 3HayeHue B Wware 1.3 pasHo 0)
3aKpbIT (ecam 3HaveHKne B ware 1.3 He paBHoO 0)

Owwnbka BbiKkA.

Haxas [> START eanHOM bl KOHTPONEP NepeireT B pexknum MNpombiska 1, Haxkas [> START asaxapl B
TedeHun 0.5 CeKyHA WUAM MeHee, KOHTpoanep nepenaer B pexum [MpombiBka 2, Haxkas [ STOP
nepenget B pexum Cton. KoHTponnep nepenget B pexxkmm OwmnbKa B ciydvae, ec/iv B CUCTEME HU3KOe
BXOAALLEee AaBeHMe, BbICOKOe AaBNeHWe NepmeaTa UAKM BbICOKAA 9N1eKTPONPOBOAHOCTb Nepmeara.

MPOMBIBKA 1

B pexxume paboTbl MpombiBKa 1, membpaHa npombiBaeTca 60AbWMM NOTOKOM MCXOAHOW BOAbI, NpuU
9TOM MepmMeaT M KOHLEHTPAT yXO4AT B ApeHax. Pexunm MNpombiBKa 1 nponcxoanT BO BpeMA HOPManbHOM
PaboTbl CUCTEMbI C YAaCTOTOM, YKa3aHHOM B HacTpoMKax wara 1.5, 1.6. [JaHHbI peXkum TaKKe MOXKeT ObITb
aKTMBMPOBAH B pexume pon3BOACTBO €CAN KOHTPOAAep nepelwen B pexunm OxuaaHue nonie Toro Kak
E€MKOCTb nepmeata 3anosHeHa uan cpabotano pene AasneHus. 3ta GYHKUMA MOXKET ObiTb BbICTaBNEHA

BPYUHYIO B pexkvme [pon3BoACTBO HaxaTMemM KHonku [> START.
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lNonoxeHne BbIXo40B B pexmnme [pombiBka 1

Hacoc aHTucKanaHTa wam gon. Bkn
ObopynoBaHue

BxoaHoOM KnanaH OTKpbIT
KpaH NpombIBKM OTKpbIT
Bannac 3aKpbIT
OwmnbKa Bbik.

Haskas kHonky [ STOP npepsetca peskum MpombiBka 1 n KoHTpoasnep nepenget 8 pexum Cron.
Haskas KHOMKy [> START KOHTpoa/iep nepeieT B pexum MpombisKa 2. KOHTpOANep MOKeT nepenaeT 8
pexknum OwwnbKa B C/yyae, eCainM B CUCTEME HUW3KOe BXOAAllee AaBNeHMEe WAW BbICOKOE AaBieHue
nepmeara.

OwmnbKa, cBA3AHHAA C HU3KMM AaBAEHMEM MOXKET ObITb OTKOYEH B HACTPOMKax wara 1.7.

MPOMBIBKA 2

Pexkmum [pombiBKa 2 3aK/lOYaeTCs B MPOMbIBKM MembOpaHbl MNepmeaTom, TMOTOK KOTOPOro

obecneymBaeTca HACOCOM C EMKOCTHU nepmearta.

Pexxum TpombiBKa 2 nepmeaTom BO3MOXHa B ciyyae, ecim OO-cuctema cHabkeHa

MPOMbIBOYHbIM 3/TEKTPOMArHUTHbIM K/1alaHOM.

MpoMbIBKa 2 OCYLLECTBAAETCA MNOC/AE KaxKaon MNpombiBKM 1 eciiv B HAacTpoMKax wara 1.3 ycTaHoBAEeHO
He Hy/ieBOoe 3HauyeHMe. BO3MOXKHO TaKXKe BPYYHYIO MEPEBECTU CUCTEMY B 3TOT PEXMM, HaKaB KHOMKY
[> START B pexxume MpombiBka 1 nan ABONMHOE HaxaTune KHonku > START B pexknme MNpoun3soacTBoO.

lNonoxeHne BbIXO40B B pexmnme [pombiBKa 2

Hacoc aHTWcKanaHTa uwaM gon. BkAa. (ecnn B HacTporkax wwara 1.4 ycTaHOBAEHO

obopyaosaHue «BK/.»)
Bbika. (ecam B HacTpoMkax wara 1.4 ycTaHOBAEHO
«BbIK.»)

BxoaHoOM KnanaH OTKpbIT

KpaH NpombIBKM OTKpbIT

balnac OTKpbIT

OwnbKa BbIk.

Haxkas kHomky [ STOP peskum TMpombiBKa 2 NPEpBEeTCA U KOHTPOAAep neperaét B peskum Cron.
Haxkas KHOMKy [> START pexum [pombiBKa 2 NPepBETCA W KOHTPOANep nepenjer B pPexum
Mpomn3BoacTBo Man OxuaaHue ( B 3aBUCMMOCTM OT YPOBHS NepmeaTa B EMKOCTM M MOKa3aHWI AaTYMKOB
[asneHuns).

PEXNM OXNOAHWA

B paHHOM pexume paboTa obopygoBaHus OnokupyeTca M HyaeT BO30OHOBAEHA, KaK TOJbKO
onpeaeneHHble ycnosma byayT BbINONAHEHbI (YPOBEHb NepmeaTa B €MKOCTW, AaBNeHNe UCXO4HON BOAbI,

[aBfeHue nepmeara).
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[NonoxeHne BbIXO40B B pexxnme OxunaaHune

Hacoc aHTMCKanaHta wam  gon. Bbika.

obopyaoBaHue

BxoaHoOM KnanaH 3aKpbIT
KpaH NpombIBKM 3aKpbIT
Bannac 3aKkpbIT
OwmnbKa BbikA.

Haas kHonky [ STOP koHTponnep nepenget 8 pexum Cton. Haxas KHonky [> START koHTponnep
nepenaeT B pexum [Npoun3BoACTBO, €CAN Nepmeata Mano U AaTYMK AaBAEHMA HeaKTUBEH. B NpoTMBHOM
CAydae, Hakas KHOMKy > START 6yaeT uHMUMMpoBaH pexkum Mpombiska 1 v MpombiBka 2 ( ecaw
YCTaHOB/IEHO) M MNOTOM KOHTPOANEP BepHETCs B pexxnm OxunaaHune. Koraa AaTtymKk NOTOKa MAM AaBneHue
nepmeata He akTUBEH, KOHTPOIEP NepPenaeT B pexim MNpon3BoaCcTBO.

OLWMBKA

B pexkume Owmnbka, ycTaHOBKa OyAeT OCTaHOBAEHA B LENAX 3alimMTbl 060Opya0BaHMA OT HEraTMBHbIX
OMaCHbIX 3KCM/yaTaUMOHHbIX ycnoBui. Pexmm OwmnbKa cpabaTbiBaeT B C/lyyYae aKTMBALMW AaT4MKa
HW3KOro AaBneHuA (3alMTa OT «CyXOro Xo4a»), AaT4yMKa BbICOKOTO AaBAEHMUA (418 3aWMTbl OT Ype3MepHO
BbICOKOrO [aBNeHMA) WAM BbICOKME TMOKa3aHMA 31EKTPONPOBOAHOCTM nepmeaTa (KOTopoe MOoKeT
03HayYaTb paspyLUeHne MembpaHbl AN APYrne HEeMCNPaBHOCTM).

[NonoxeHne BbIXOA40B B pexxnme OxunaaHune

Hacoc aHTMCKanaHta wam gon. Bkna.

obopyaoBaHue

BxoaHoOM KnanaH 3aKpbIT
KpaH npombIBKMK 3aKkpbIT
Bannac 3aKkpbIT
OwwmbkKa Bkn.

N3 pexunma OWnbKa MOXKHO BbIATH, Haxas KHOMKy [> START. Mpexae Yyem BbIiTh 13 pexknma OmnbKa
ybeamTech, YTO yCTpaHeHa MpuyMHa, NO KOTOPOW KOHTPOAIEP Mnepellen B AaHHbIA pexum. Haxmute
[0 STOP un koHTponnep nepenaét B peskmum Cton.

PEXMM CTOMN

B naHHOM pexkmMme paboTa yCTaHOBKM HIOKMPYETCA M HAXOAMUTCA B OXKMAAHUM CNeayoWero BXoAHOro
CUrHana. Peskum MOMKeT BbiTb OTK/OYEH BPYYHYH OTK/KOYeH Haxkatvem kHonku [ STOP B nobom u3
PEXMMOB MAN Pa3MblkaHMeM KOHTaKToB CTOM Ha neYyaTHoOW naaTe

[NonoxeHne BbIXO4O0B B pexxknume Cton

Hacoc aHTuCKanaHta waM gon.  Bbik/.

obopyaoBaHue

BxoaHoOM KnanaH 3aKpbIT
KpaH NpombIBKMK 3aKkpbIT
balnac 3aKpbIT
Owwnbka BbiKkA.
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KOHTPONNEP
4 [lporpammumpoBaHune

MapameTpbl HACTPOEK COXPAHAIOTCA B SIHEPrOHEe3aBMCHMMble A4eKK. JLOCTyn B KaXKA0e MEHHO 3alMLLeH
naponem. [na BXo4a B MEHIO HAcTpoeK, Haxmute u yaepxusante [ STOP B TeueHun 8 cekyHA.
Muratowmii Kypcop B MeEHI0 MO3BOAAET PefaKTMPOBaTb M COXPaHATb 3HayYeHWA. MpKU HaKaTUKM KHOMKM
[> START Kypcop nepesuraetca Ha OZHY MO3MUMIO BNpaso, kHonka 1 STOP npubasnaeT BbibpaHHyio
NO3NLUMIO Ha eAMHULY, UMKAbI MEXAY ONUMAMU, MPOKPYTKA K CAedyoUEeMy SKpaHy OCYyLLeCcTBAAETCA Koraa
KypCOp HaXoAMTCA B MONOKEHUN «>»

CTpyKTypa MEeHIO yKa3aHa HUXKe.

CTpyKTypa MeHto 3aBO/CKME HAaCTPOWMKMN

1. HacTtpolikn
1. MeHo HacTpoek (naposib) 0000
1.1 3aaeprKkKa BKAOHEHMA HAcoca 10 cek
1.2 ANNTEeNbHOCTb NPOMbIBKK 1 60 cek
1.3 ANNTEeNbHOCTb NPOMbIBKK 2 0 cek
1.4 cocTtoAaHMe Hacoca BO BpeMsA MPOMbIBKK 2 BbIKA
1.5 nepMogMYHOCTb NPOMbIBKK B pexnme «pomn3BoacTBO» 4 yac
1.6 nepmMoanyYHOCTb NPOMbIBKM B pexxnme «OxmnaaHme» 24 vac
1.7 pene HU3KOTO AaBNEHUA MPU NPOMbIBKE BKN
1.8 Tn pene HM3KOro AaBAeHUA NC
1.9 3aaeprKKa OTKAOYEHMA NPK cpabaTbiBaHMM pene HU3KOro AaBeHNA 3 cekK
1.10 TN pene BbICOKOrO AaB/IEHUA NO
1.11 Tmn pene gasneHuAa nepmeaTa NC
1.12 33aeprkKa OTKAOYEHMS NPK cpabaTbiBaHMM pene AaBneHus Nnepmeata 1 cek
1.13 TN gaTyMKa ypOBHA NC
1.14 3anep:kKa cpabaTbiBaHMA AaTYMKa YPOBHSA 1cek
1.15 amManasoH nsmepenus anekTponposoaHocTH (0...1000 mKCm/cm) BKA
1.16 ananasoH namepeHua anekTponposoaHocTu (0...50 MkCm/cm) BbIK
1.17 nopor OTKAKOYEHWUA NO NPEBbLIWEHNIO SNEKTPONPOBOAHOCTM 0 MKCm/cm
1.18 3a4epKKa OTKAKYEHMNA NO NPEBbILEHMIO 3N1EKTPONPOBOAHOCTH 0
1.19 paTynK TemnepaTypbl BK/

1.20 TemnepaTypa nepmeata (ecam AaT4nK TeMnepaTypbl OTCYTCTBYET)

1.20 penvtens TemnepaTypbl (€M AaTUMK TEMMNEpaTypbl NPUCYTCTBYET)
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1.21 HOBbIN Naponb

2. MeHto kannbpoBsKu (naponb)

2.1 ycTaHOBKa NEPBOMN TOUYKM

2.2 yCTaHOBKa BTOPOW TOYKM

3. MeHto cepsuca (naposb) 0000
3.1 6/10KMpOBKa N0 UCTEYEHMU Nepuoda CepBuca BbIKA
3.2 nepunoa cepsuca 500 vac

3.3 HOBbIN CEPBUCHbIN NApPOb
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1. HacTtpounku

[na BxofAa B MEHIO HacTpoeK M3 Nboro pexmma paboTbl YCTAHOBKM HEOBXOAMMO HaxKaTb W
yAepX*unBaTb B TedeHme 8 cekyHn kHonky [ STOP po nossneHus Ha OWCniee MNpurialleHrs MeHio
HacTpoeK. Mpu Haxkatu [> START 8 NpurnalieHnt MeHio HacTpOeK KOHTpO//iep 3anpalinsaeT naposb
MeH0 HacTpoek (no ymonydanuto 0000). MNMpn NpaBuAbLHOM BBOZE NMapona KOHTpoAnep nepexoamT K n. 1.1
MEHIO HacTpPOeK, Mpu HeBepHOM napose noasasetca coobuieHne ERROR, Ha aucnnein BbiBOAMTCS
npurnaweHne MeHto KaanbpoBKu

1.2. MpombiBKa 1: AAnTENbHOCTb pexnma «MpombiBka 1» (0-255 cek). Ecnm yctaHosneHo 000,
«[1pombiBKa 1» He BbINnONHAETCA.

1.3. MpombIBKa 2: AANTENBHOCTb pexnma «Mpombika 2» (0-255 cek). Ecnm yctaHosnebiHo 000,
«poMbIBKa 2» He BbINOAHAETCA.

1.4. BkntoyeHne Hacoca BO BpemMs [TpOMbIBKK 2: €C/IN YCTaHOBEHO BbIK/1, HACOC BbICOKOrO AaBAEHUA
He 3a/encTByeTcA.

1.5. YacToTa NpoMbIBOK B pexxunme «pomnsBoacTBO»: NepnoamdHocTb (0-255 yac) npuHyamnTenbHom
rMAPaBANYECKON MPOMbBIBKM B pexkMme «[1pon3BOACTBOY. B ciydae yCTaHOBKM HyEBbIX 3HAYEHUI
NPOMbIBKa B pexkiMme «[Tpon3BOACTBO» HE BbINOJHAETCA.

1.6. YacTOTa NPOMbIBOK B peXUME OXKMAAHMA: NepnoamndHocTb (0-255 yac) npuHyanTenbHOM
rMAPABANYECKON MPOMbBIBKM B pexkmme «OxkmaaHue». B caydae yCTaHOBKM HYNEBbIX 3HAYEHMIA MPOMbIBKA
B pexknume «OxKnaaHne» He BbINOIHAETCA.

1.7. KOHTPOANb COCTOAHMA pene HU3KOro AaBAeHNA BO BPEMA NMPOMbIBKM: €CIM HAaCTPOMKa OTKAOYEHA
(BbIK/), BO BpeMsA MPOMbIBKM KOHTPOIIEP HE pearnpyeT Ha cpabaTbiBaHWE pene HU3KOTo AaBaeHMS.

1.8. Tun pene HWM3KOTO AaBaeHUA (pene gaBneHns BoAbl Ha Bxozde B Hacoc): NO — HopMasabHO
OTKpPbITbINM, NC — HOPMa/IbHO 3aKPbITbIN.

1.9. 3apeprKKa cyxoro xoaa: spemsa (0-255 cek), B Te4eHMe KOTOPOro yCcTaHOBKa byaeT ocTaBaThCA B
pexnme «pon3soacTBO» Nocne cpabaTbiBaHMA pene HU3KOro AaBaeHMA (CyxoM X0 Hacoca).

1.10. Tun pene BbICOKOro AaBneHus (pene AaBaeHns BOAbl MOC/Ae HAacoCa BbICOKOro AasneHuns): NO —
HOPManbHO OTKPbITbIK, NC — HOPMaibHO 3aKPbITbIN.

1.11. Tun pene aasneHua nepmeata: NO — HopmanbHO OTKPbITbINM, NC — HOPManbHO 3aKPbITbIN.

1.12. 3azeprKKa P nepmeaTa: 3a4epKa OTKAOYEHNA YCTAHOBKM MO CUIHANY pesie BbICOKOro AaB/ieHuA
nepmearta (0-255 cek).

1.13. Tun nonnasKkoro nepekntodatens: NO — HopmanbHO OTKPbITbIM, NC — HOPManbHO 3aKPbITbIN.

1.14. 3aaeprkKa AaT4YMKa YPOBHA: 3aJePKKa OTKAKOYEHNA YCTAHOBKM MO CUMHaAY AaTYMKa YPOBHA

nepmeata B HaKOMUTEIbHOM EMKOCTM.
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1.15. lnanasoH namepeHus 3NeKTPONPOBOAHOCTM: CAKN BbIBPAHO BK/I, KOHTPONEP DYAEeT N3MepPATb
3N1eKTponpoBoAHOCTb B AnanasoHe 0...1000 mkCm/cm.

1.16. lnana3oH n3mepeHus 3NeKTPONPOBOAHOCTM: CAN BbIBPAHO BK/I, KOHTPOAEP DYAET N3MepPATb
3/1eKTPONPOBOAHOCTL B AManasoHe 0...50 mKkCm/cm.

1.17. Nopor BbikAtoYeHMA No TDS-MeTpy: NOPOr aBapUIMHOIO OTKAKYEHMA YCTAaHOBKM 0OpPaTHOTO
OCMOCa MO BbICOKOM 3/1€KTPONPOBOAHOCTM NepmeaTa.

1.18. 3aaeprKkKa NO 31eKTPONPOBOAHOCTU: 3a4ePHKKa OTKAKOHYEHNA YCTAHOBKM MO NPEBbILWEHMIO NOPOra
9N1eKTPONPOBOAHOCTM NepMmeaTa, YCTaHOBNEHHOTO B MyHKTe meHto 1.17. Ecam nopor aBapuitHoOro
OTK/OYEHMA YCTAHOBKM He YCTaHOB/EH (YCTaHOBNEHO HYEBOE 3HAYEHME), AAHHbIM MYHKT MEHIO He
aKTMBEH.

1.19. aTumnK TemnepaTypbl: €CAN AaTHYMK TEMNEPATypbl HE aKTUBEH, TO HEOOXOAMMO BPYYHYO BBECTU
TemnepaTypy nepmeata B C1eAyHOLLEM MYyHKTEe MeHto HacTpoek (1.20). Ecan gatumk TemnepaTtypbl
aKTUBEH, TO CNeAyHOLMIA MYHKT MeHto HacTpoek (1.20) HeaocTyneH.

1.20. TemnepaTypa nepmearta B rpagycax Llenbcus. TemnepaTypa nepmeaTa Heobxoamma ana
KOPPEKTHOro 0TOBPaKeHNA 3NeKTPONPOBOAHOCTM NepmMeaTa.

1.21. HoBbI Nap0Ob MEHIO HACTPOEK M MEHIO Ka/IMOPOBKM.
2. MeHo KanmbpoBKu

B AaHHOM MeHI0 OCyLLeCTBNAETCA KanMbpOoBKa AaTYMKa 3NEKTPONPOBOAHOCTM NO ABYM To4KaM. Mocne
OKOH4YaHMA paboTbl B MEHI0 HacTpoeKk AMBOo OTMeHe npuraalleHns Haxatuem kHonku [ STOP, Ha
ancnaee oTobpa)kaeTca NpurialleHne MeHio Kaambposku. Mpu HaxkaTuK KHoMKKu > START KoHTpoanep
3anpalinBaeT Mapo/b MEHH HacTpoek M Kannbposku (n.1.21 nporpamMmMmMpoBaHMA KOHTPOAAEpa, Mo
ymondanuio 0000). Mpu npaBuAbHO BBEASHHOM Mapose KOHTPoAIep nepexoauT B N.2.1 meHto
KanMbpOoBKK, NpM HEBEPHO BBEAEHHOM Naposie noasnsaetca coobuleHmne ERROR, nocne yero KoHTponnep
oTobpaXkaeT NpurialleHne MeHo cepBuca.

[na yCTaHOBKWM NepBOM TOYKM (Hy/seBas 31eKTPONPOBOAHOCTb) PEKOMEHAYETCA MCMOAb30BaTb CyXOW
[aTYmK Ha Bo3ayxe. Mpu atom B n. 2.1 yctaHasamBaeTca 0. MOXKHO MCNOb30BaTb CTAHAAPTHbIM PACTBOP C
Manol 31eKTPONPOBOAHOCTbIO, TOYHOE 3HAYeHMe KOTOPOM HeobxoamMmo BeecTu B N. 2.1. [InA yCTaHOBKM
BTOPOM TOUYKM UCMOb3YETCA PAcTBOP C Hosiee BbICOKOM 31eKTPONPOBOAHOCTbIO.

HenatenbHo, 4TOObLI 3N1EKTPOMNPOBOAHOCTM CTAaHAAPTHbIX PAcTBOPOB Obliv NoAobpaHbl  TaKMM
06pasom, 4Tobbl OXMAAEMbIE 3HAYEHMA INEKTPONPOBOAHOCTM NepmeaTta Nonaganan B AManasoH Mexay
HUMMN.

2.1 YcTaHOBKa NepBon TOYKKU. s YCTAHOBKM MEPBOM TOUYKM HYKHO M3BJIEYb AATYMK U3 Aep:KaTensa u

YA3NNUTb U3ULLKM BOAbI YNCTOM BYMaron nam TKaHbHo.
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MNocne TOro, Kak MOKa3aHWsA 3/1eKTPONPOBOAHOCTM Ha AMCMEe KOHTPO//epa B BEpPXHEM CTpoke
cTabunmsmpytoTca (HeobxoanMo NoAoKAaTb 3-5 MUHYT), KHonkamu > START u [ STOP cneayet BeecTy
3HayeHMe 000 u noaTBepAMTb BBOA. [locne 3TOro KOHTPOA/Aep neperaeT K Ccaedylowein Touke
Ka/IMBPOBKMU.

Ecnv ons ycTaHOBKM NepBOM TOYKM MUCMOb3YEeTC CTaHAAPTHbIMA PacTBOP, MPOMbITbIA W BbICYLLIEHHbIN
OATYUK  3/1EKTPOMPOBOAHOCTM OMYCKAlOT B CTaKaHYMK CO CTaHAApPTHbIM  PacTBOPOM, W, Moc/ae
CTabunnMsaumMm 3HAYEeHUss B BEPXHEM CTPOKe AMcnaes, BBOAAT 3/EKTPONPOBOAHOCTb CTaHAAPTHOrO
PacTBOPA B HMMKHEWM CTPOKE.

2.2 YcTaHOBKa BTOPOM TOYKW. [Ns YCTAHOBKM BTOPOM TOYKM MPOMbITbIM 0b6eccosieHHOM BOAOM W
BbICYLLIEHHbIM AAaTYMK SN1EKTPONPOBOAHOCTM OMYCKatOT B CTaKaHUYMK CO CTaHAAPTHbIM PAacTBOPOM, U Noc/e
CTabuAM3aLUMM  CYMTAHHOIO 3HAYEHWUA B BEPXHEN CTPOKe AMcCnaea BBOAAT 31EKTPONPOBOAHOCTb
CTaHOApTHOro pacteopa. [locne noaTBep»KAeHWs BBOAA Ha AMcnaen BbiBoAMTCcA coobueHne OK wu

KOHTpOANEP OTO6pa>+(aET npurnaweHne meHt cepsunca.
3. MeHto cepsuca

B O@HHOM MeHK YCTaHaBAMBAETCA MNEPUOAMYHOCTb HAMOMWMHAHMA O CEPBUCHOM OBCNYKMBAHMM
YCTAHOBKM, a TaKXe YyCTaHaBnMBaeTcA ON0OKMpPOBKa pPaboTbl YCTAHOBKM MO WUCTEYEHWUWM 3aZ4aHHOro
MeXCepBMCHOro nepmoaa.

[Ona Bxoga B MeHIO cepBuca M3 Nt0HOro pexmma paboTbl YCTAHOBKM HeODBXOAMMO HaxaTb W
yAepX*nBaTb B TeyeHne 8 cekyHn KHonky [ STOP go nossneHMsa Ha Aucrniee npUrialeHns B MeHIo
HacTpoek. [1ns nepexoZia B MeHI0 cepsuca HeobxoaAMMo ABa pasa HaxkaTb kHonKy 1 STOP 1 Ha aucnnee
oT0bpasnTcA nNpurnalieHne MeHto HacTpoek. [1n1a Bxo4a B CEPBMCHOE MEHIO HYXKHO BBECTWU CEPBUCHbIN
napo/ib (No ymondyanuto 0000), KOTOPbIN MOXKHO MU3MEHUTL B M. 3.3 MEH0 cepBuca.

3.1 BAOKMpOBKa: BKAOUYEHUE/OTKNOYEeHME BNOKMPOBKM PaboTbl YCTAaHOBKM 0OPATHOrO OCMoOca Mo
MCTEYEHUM 3aaHHOTO B M. 3.2 cepBMCHOro nepuoaa. Ecanm 610KMPOBKA He aKTMBMPOBAHA, TO B peXxmme
«MpOn3BOACTBO» MO WCTEYEHMM CEPBMCHOrO Nepuoaa NOMAET OTPUUATENbHbLIM OTCYET BPEMEHMW, TaK
Ha3blBaeMasa nepepaboTka. Ecanm 61OKMPOBKA aKTMBMPOBAHA, TO MO MCTEYEHWW CEPBMCHOrO nepuoaa
yCTaHoBKa OyaeT 3abnoKMpoBaHa M Ha Aucniaee otobpasnTca coobuleHre «bOKMPOBKa cepBUCY, Npu
aTom paboTa ycTaHoOBKM byaeT 3abnoknpoBaHa. YTobbl CHATL BIOKMPOBKY, HEODXOAMMO BOMTU B MEHIO
CepBM1Ca M YCTAaHOBMTb HOBbIN CEPBUCHBIN Nepmos B n. 3.2.

3.2 Mepwuoa cepsuca: nepnos paboTbl yCTaHOBKM 0OpaTHOro ocmoca A0 0TobparkeHUsa HanoMUHaHMSA
O HeobxoAMMOCTM npoBeAeHMA cepBUCHOro obcnyskmneaHma (0-32000 yacos). YcTaHaB/MBaeTcA
CneumanncTomM CEPBUCHOM CNYHKObI.

3.3 CepBUCHbIN Napob: HOBbIM Mapo/ib Ha BXOA B MEHIO CepBuca.
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TexHonornyeckasa cxema CUCTem O6paTHOI'O OCMOCa
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PucyHok 2. Cxema cucTembl obpatHoro ocmoca M0O12000
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[TPUNOKEHWME b
Cuctema ¢ ncnonb3osaHnem barnaca
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[MPUNOXKEHME B
JKcnayaTaLuMOHHbIe 3anncu

Ecosoft MO . DKCNAYaTaLMOHHbIN *KypHan.
[ataun Temnepatypa [asnexne MoTok Hacoc
BObI bannaca
Bpems NcxopHow MNocne B lNepmeaTa Peuunkn OpeHax
BOAbI dunbTPa mex. membpaHHOM
YUCTKM moayne
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Homep cepuu

AKT NpremMo-CAaTOYHbIX UCMbITaHU n

Ecosoft MO cucTema obpaTHOro ocmoca
Bua vcnbitaHna Napametp 3HauyeHune Mpoc | NMognuck
MOTP
1. Tnapasanyeckoe nogKkaoveHne |:|
1.1 BxoaHoe paBneHune BoAbl MPa |:|
1.2 MpoAoMKNTENBHOCTL TeCTa u |:|
1.3 YTeyeK He obHapyKeHo |:|
2. KnanaHbl M UICNONHUTENbHbIE AATYMKN |:|
2.1 MporpaMmHbIN KOHTPOAEP |:|
2.2 [1aT4nK HM3KOrO AaBneHunA |:|
2.2.1 3Ha4yeHne NP OTKAKYEH UM MPa |:|
2.2.2 3aaepxKa c |:|
2.3 [1aT4ynK BbICOKOTO AaBAeHMNA I:l
2.3.1 3Ha4yeHne NP OTKAKYEH UM MPa |:|
2.3.2 3aaepxKa c I:l
2.4 [1aT4nK BbICOKOTO AaB/AeHMA NnepmeaTa I:l
2.4.1 3Ha4yeHMe NP OTKAKYEH UM MPa I:l
2.4.2 3apepxKa c I:l
2.5 BxoHOM KnanaH coneHounaa |:|
3. JaTymMK noTokKa I:l
bpuraaa:
1.
2.
3.
MpnmeyaHa:
[ata Moanuce
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ACRONYMS AND ABBREVIATIONS

CIP  Clean-in-place NO Normally open P&ID Piping and instrumentation diagram
FF  Forward flush TDS Total dissolved solids RO Reverse osmosis

NC Normally closed PCB Printed circuit board LPM Liter per minute LPH Liter per hour

RO SYSTEM
1 Overview

Ecosoft industrial reverse osmosis systems are used for demineralizing water in industrial, municipal,
commercial applications. Ecosoft RO system can be used to demineralize low to medium salinity feed water.
System components comprise carbon steel skid, industry standard Big Blue 20 prefilters, high pressure
pump, array of pressure vessels with membranes, power cabinet, process controller, and the necessary
valves and instruments.

c This appliance is not intended for use by persons (including children) with reduced physical,

sensory or mental capabilities, or lack of experience and knowledge, unless they have been given
supervision or instruction concerning use of the appliance by a person responsible for their safety. Children
should be supervised to ensure that they do not play with the appliance.

Reverse osmosis system operation is as follows. First, raw water is fed through sediment prefilters in
order to remove particulates. The water may be dosed with antiscalant or other RO chemicals. Then, high
pressure pump feeds the water into the membrane module or membrane array, in which feed stream
undergoes separation process and splits into permeate and concentrate streams. Recycle regulating valve
throttles flow of concentrate thereby regulating working pressure in the membrane module. Permeate
comes out via permeate outlet and is collected in water tank. Permeate line is also fitted with pressure
switch, to halt the unit if significant pressure builds in permeate line. Float switch is used to start and stop
the system depending on level of water in the permeate tank.

Part of the concentrate stream is discharged to drain through drain rotameter, and the rest is fed back to
suction end of the high pressure pump through recycle rotameter and piping. Flow rates in recycle line and
drain line are adjustable with regulating valves for setting to operating values.

When operation is interrupted by level or backpressure signal, the system runs a forward flush
(membrane rinse) cycle before switching to standby. It reads temperature and conductivity of permeate,
permeate level, pressure switch statuses, and external inhibition signals.

Depending on your RO system model, it can be additionally equipped with:

— antiscalant/chemical dosing pumps

— additional electric valve for raw water mixing or membrane permeate rinsing (see Annex B)
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RO SYSTEM
2 Technical data

Table 3. Physical data

Table 4. Limitations?

150 mg/L
Hardness CaCOs

8,5 °dH
ron 0,1 mg/L
Manganese 0,05 mg/L
Silicate 20 mg/L
Total dissolved 3000 mg/L
solids
Chemical oxygen 4,0 mg/L O,
demand
Residual chlorine 0,1 mg/L
Hydrogen sulfide none

2 The limitations may be exceeded if
using antiscalant, oxygen scavenger,
or other RO chemical pretreatment

Inlet pressure 0,2..0,4 MPa
Temperature of 10..25°C
water

Electrical power 230V, 50 Hz
Membrane 0,8..1,2 MPa
pressure

Model MO-6000 MO-10000 MO-24000
Code M6VCTFWE M10VCTFWE | M24VCTFWE
Rated capacity
280 530 1000
LPH*
Membranes 2xXLE-
1xXLE-4040 4040 4xXLE-4040
Pressure inlet, bar 2-6
Water . 30-38 58-75
consumption, L
Power . 0,67 1,9
consumption, kW
Dimensions
540x405x1450 700x610x1450
(WxDxH), mm X oI
I\/Ia.X|mum dry €0 20 100
weight, kg
Connection port
sizes V
iZ
feed water 12 y %
/2 “"
permeate o 3
concentrate 72 3
Operating specification™
Recycle flow rLaF:c'(\e/,l 13-15 82112 21-35
820-900 490-680 | 1200-2100
LPH
Drain flow rate, 1217 2230 5-8
HM 70-100 130-180 | 20000
LPH
Permeate flow 3545 6.5-9.0 16-20
rate, LPM 900-1200
LPH 200-270 390-540

* t= 25°C, TDS=1000 mg/I
** Feed water must comply with requirements in
Table 2. If some data are not available or do not
meet requirements, contact Ecosoft product support
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Tap feed water must be pre-filtered from fine particulates and residual chlorine before
A entering the RO system. Well water may contain impurities such as hardness, iron,
manganese, silica, hydrogen sulfide that can quickly lead to membrane failure. Some of these
challenges can be addressed by using injection of antiscalant. Perform a detailed laboratory analysis of
your well water and consult a water treatment specialist to see if you need additional equipment for

treating your well water.

LPH 400 ~ | | | | | | | | | | | LPM
350 - _ 6
300 ; : | | | 5
<0} | | <0}
z 250 | | g =
3 \\ | = Feed water
< 200 - | L
5 : _ ! _ | 3 9 —25°C
E w E R
o 150 - L AN S S S S S S— . = —15°C
o fa
2 —10°C
100 -
50 - 1
500 1000 1500 2000 2500 3000

Feed water Total Dissolved Solids, mg/L

Figure 1. TDS/Flow rate curves for MO6000
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Figure 3. TDS/Flow rate curves for M0O24000
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RO SYSTEM
Installation and startup

A Caution! Electrical installation should only be done by a qualified electrician.

Rest the unit on a flat level surface capable of supporting its weight (see Table 1). Install permeate
tank next to the unit. Inspect the RO system carefully for damage, including piping, valves and
instruments, pump, pressure vessels, pre-filter housings, power cabinet before proceeding with

connection and startup.

Install membrane in each pressure vessel as follows.

Remove PVC piping with the pressure vessel ports. To remove PVC pipes, take apart pipe unions at
the pressure vessel ports. If necessary, also loosen next closest downstream union to remove the
entire piping fragment leading to the vessel. Remove the lid at the feed end of pressure vessel.
First, remove spiral retaining ring by pulling bent tab towards the center of circle. If the pressure
vessel lid is retained by half rims, remove the fastening screws and pull half rims out of circular

groove. Take out the lid with membrane adapter.

c Observe direction of arrow on pressure vessel when installing membrane. Use glycerol
or a similar RO-compatible lubricant as needed. Avoid touching membrane with hands.

Use sterile rubber gloves when handling membrane.

Make a cut in membrane packaging bag and insert membrane in the pressure vessel brine seal
last. Central tube of the membrane has to mate with membrane adapter installed at the
concentrate end of pressure vessel. If necessary, remove the lid at the concentrate end before
installing the membrane.

Install the lid back in place. Put spiral retaining ring (or half rims) in the groove, fasten half rims

with screws. Re-assemble the RO system in reverse order.

Connect raw water pipe from water main/pump, drain tube or hose and permeate pipe to the
connection port of the RO system (see picture below). Recommended pipe size is at least that of
the connection port, plastic/composite pipe or rigid non-kinking hose. Use appropriate fittings as
necessary. Ensure air gap at the end of drain line to prevent backsiphonage. Connect tube or hose

to permeate outlet and extend it to permeate tank. Cut or bore an aperture at the top of tank
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wall, install pipe gland and pull the permeate tube through the gland (note: run permeate line to

drain when carrying out initial membrane rinse).

A It is strongly recommended to use short runs of pipe or hose the size of which matches

or exceeds that of the connection port.

Put the float switch inside permeate tank after moving ballast the necessary length up the cord to
provide enough level difference between activated and deactivated position. After the first filling

of the tank, verify that the float switch activates and deactivates in the right positions.

If the RO system has permeate rinse enabled, install the necessary piping. If using service
interruption by external signal (microswitch), remove conductor connecting terminals 6 and 7
together on controller PCB. Then, run wire from microswitch inside the controller housing and
connect to the terminals. If using antiscalant or other RO chemicals, refer to dosing pump’s

instruction booklet for information concerning the dosing pump.

Run power to the RO system. Pull power cable inside power cabinet of the RO system through a
gland in cabinet wall. Connect three phases and neutral to leftmost screw terminal block in the
bottom row. Switch on main circuit breaker in the top row. Check protection relay status. Any LED
signal except green light on indicates some power supply fault. Green LED indicates proper power

supply. See pictures of the electrical panel.

START UP THE SYSTEM AS FOLLOWS:

Ensure recycle and drain flow regulating valves are fully open before starting. Run the

permeate tube to drain for the duration of the first run of the RO system.

Switch on controller circuit breaker to start the RO system. After the controller starts up and
the unit starts to operate, tighten drain regulating valve until drain rotameter reading meets
specifications (see Table 1). Then, start turning down recycle regulating valve. This will raise
pressure in the membrane module shown on pressure gauge. Stop when permeate flow rate
meets specification or pressure in the membrane module reaches above upper limit (see Table 1).
After the proper operating pressure is set, readjust drain flow rate (if it deviates in the process) to
ensure that system operates with proper recovery (75% unless specified otherwise). To find out

target drain flow rate, perform below calculation:
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] Permeate flowrate
Drain flowrate = —Permeate flowrate

Recovery

For example:
Permeate flow rate = 50 |/min = 3 m3/h
Recovery = 75% = 0,75 (default)

Targetdrainflowrate= 500 75—50 =16,67 I/min=1m>/h

Make sure that the permeate flow rate and drain flow rate conform to your recovery calculation.
After you have finished setting up check that operating flow rates, rotameter and pressure gauge
readings stay within specification limitations in Tables 1 and 2.
c Take care not to exceed 1,6 MPa in membrane module at any time. If membrane
pressure rises above the upper limit in specification, open recycle flow regulating valve
to bring it down.
c Take care not to exceed proper recovery. If you are unsure what recovery your system
should be operated with, contact Ecosoft Product support for assistance.
c Turn regulating valve knobs smoothly when regulating recycle and drain flow. Do not

make rapid turns or apply disproportionate force as this can damage the unit.

Let the unit run for 1 hour discarding permeate and concentrate to drain to flush out
membrane preservative. Watch pressure and flow rate readings to make sure these do not exceed
requirements.

After 1 hour of operation, start forward flush cycle (by pressing START on controller front panel),
then stop the unit. Switch off main circuit breaker. Connect permeate tube/hose to permeate

tank. The RO system is ready for operation.
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RO SYSTEM
4 Installation requirements

e Installation and setup of the unit should be undertaken by a qualified professional. Room or area

where the unit is to be installed must meet workplace standards of local building code.

e The unit must not be operated in outdoor environments. Do not expose to weather conditions

(rain, temperature fluctuations, proximity of heating equipment, direct sunlight etc).
e Air at workplace should be free of corrosive vapors, airborne dust, and fibrous matter.

e To provide access to the unit for maintenance and repair purposes, respect the following

clearances between the unit and building structures: 500 mm to the left or right, 200 mm above.

e Electrical connections must comply with local electrical code. Make sure to follow applicable

grounding and insulation rules.

e Supply, drain, and delivery pipework must comply with local plumbing code and have sufficient

flow capacity. Drain line of the unit must be separated from floor drain with an air gap.

e  Construction material or inside lining of permeate tank must be resistant to water corrosion

(e. g. stainless steel, polypropylene). Tank should be installed next to the unit.

e Antiscalant pump suction line length should not exceed 1,5 m. Refer to dosing pump’s manual to

adjust pump’s settings if it has not been factory configured.
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RO SYSTEM
5 Operating requirements

5.1 Operator of the unit must strictly follow these guidelines and general electrical safety

precautions.

c If power supply cord is damaged, it must be replaced by the manufacturer, its service

agent or similarly qualified person in order to avoid hazard.

5.2 When operating the unit, ensure that pressure and flow rates are within specification limits and

that power supply is clean and uninterrupted.

5.3 Perform the following at least once a month:
verify that readings on pressure gauges and rotameters fall within the specified range per
requirements specification;

verify tightness of hydraulic connections and integrity of parts.

5.4 In order to monitor performance of the RO machine, regularly keep record of operation
and write down parameter readings. Use membrane manufacturer’s software tools for normalization to

control for fluctuations of pressure, temperature, and other operating conditions.

5.5 Change polypropylene cartridge when it has clogged. Pressure drop of 0,1 MPa or greater on

the sediment filter indicates that filter cartridge needs to be replaced as soon as possible.

5.6 Perform CIP or another suitable chemical cleaning protocol when any of the following
conditions are encountered:

normalized permeate flow rate drops 10-15% of its initial value;

normalized conductivity of permeate increases 10-15% of initial value, raw water conductivity
remaining at the same level;

normalized pressure drop along the membrane module increases 10-15% of its initial value.

5.7 After installing freshly cleaned membrane, perform 1 hour rinse discarding all permeate and
concentrate. If chemical cleaning fails to restore normalized flow or rejection to design specifications,

membrane element is irreparably fouled and has to be replaced.

5.8 To prevent microbial contamination, the unit should be operated for at least 1 hour a day. In
case 48 hours or longer shutdown is to occur, membrane should be treated with preservative solution.
Preservative treatment is accomplished by circulating 1% sodium metabisulfite solution through the
membrane module for 30 minutes or by preparing metabisulfite solution of the above strength in the
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module. Before resuming operation of a machine that had been treated with preservative, rinse the

membrane.

ﬁ Do not use supply water with over 0,1 mg/L of free chlorine without pre-treatment with

activated carbon or other means of dechlorination. Chlorine will destroy the membrane.

5.9 To replace sediment filter cartridge proceed as follows:
- remove the power from the unit;
- shut off water supply and relieve pressure;
- screw off filter bowl and remove it, taking care not to spill water on parts of the unit;

- remove spent cartridge from the bowl, place a clean one inside and screw the bowl! back on.

A Do not torque over 2 kgfxm when tightening bowl.

5.10 To replace membrane element proceed as follows:

- remove the power from the unit;

- shut off water supply and relieve pressure;

- disconnect feed, permeate, and concentrate tube connections at membrane module
outlets;

- unfasten clamps holding the pressure vessel and take down the vessel,

- remove caps from the pressure vessel;

- push the membrane element from the feed end towards the discharge end (in the direction
of the arrow). Extract the membrane element by pulling it at the discharge end of the
vessel;

- install new membrane element, observing flow direction as indicated by the arrow;

- fasten the caps and install the vessel back in place;

- re-connect tubes back to the vessel.

c Do not perform any maintenance, repair, cleaning, moving the unit or ancillary units (permeate

tank, media filters etc), when the unit is connected to power and water supply.

Do not subject pressure vessel to mechanical impact (shocks, static load etc).

The manufacturer shall not be held liable for any damages incurred by the owner of the unit or

>

any third party due to failure to adhere to the safety precautions or installation guidelines

herein.
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RO SYSTEM

6 Shipping and storage requirements
e The unit must be stored indoors. Ambient air quality must meet workplace standards.

e (Carry out preservative treatment of membrane elements when preparing for an extended

downtime.

e The RO machine in its original packaging can be shipped by all types of air, sea or ground

transport.

e During transportation, the unit must be protected from exposure to low temperatures and

jolts/vibration.
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RO SYSTEM
7 Troubleshooting

Problem

Possible cause

Corrective action

Protection relay
is not shining
green light

No power

Check that there is power supplied to the system,
power cable is properly connected and not damaged

Power supply fault

Refer to protection relay manual or contact Ecosoft
product support

The controller
does not start
after switching
on controller

circuit breaker

Protection relay is tripped

Ensure clean 380-400 V, 50 Hz electrical power
supply to the system

Loosened contact in screw
terminal

Open controller housing, check that power supply
conductors are firmly fixed in 220V terminals of the
controller board

Other

Contact your dealer’s product support

Main circuit
breaker trips

Power supply does not meet
system requirements

The system requires clean power supply
conforming to electrical specification in chapter 2.
Check for brownout, overvoltage, power surges

Other

Contact your dealer’s product support

High pressure
pump is not
starting after
the controller
has started up

Controller is in Standby mode

Check if permeate tank is full
Check that permeate tube is not blocked or shut
off with a valve

Controller is in Stop mode

Open controller housing and check that terminals 6
and 7 are short-circuited with a piece of wire

Controller is in Service

Contact your dealer’s product support

Low feed
pressure fault

Insufficient pressure of water
supply

Ensure adequate supply of water per requirements
in Chapter 2

The system is connected to
water supply using flexible hose
or small size pipe

Set up proper connection to water supply pipe.
Avoid long runs of small size pipe

Clogged pre-filter cartridge

Check the filter cartridge and replace if necessary

Other

Contact your dealer’s product support

High permeate
conductivity

Water temperature is higher
than allowed

Test temperature of feed water and check that it
conforms with requirements in chapter 2

System is not operating with
proper concentrate pressure and
flow rate

Write down readings on pressure gauges and
rotameters and contact your dealer’s product
support

Water quality does not meet
requirements

Check that the water analysis conforms with
requirements in chapter 2

Damaged brine seal or
membrane adapter O-ring

Contact your dealer’s product support

Fouled or damaged membranes

Replace or chemical clean the membrane

Other

Contact your dealer’s product support

Low permeate

Water temperature is lower than

Test temperature of feed water and check that it

flow rate allowed conforms with requirements in chapter 2
System is not operating with Write down readings on pressure gauges and
proper concentrate pressure and | rotameters and contact your dealer’s product
flow rate support
Fouled membranes Carry out chemical cleaning, contact your dealer’s
product support if membranes get fouled too often
Other Contact your dealer’s product support
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CONTROLLER
1 Overview

Ecosoft OC5000 process controller provides means to control operation of RO machine via succinct
user interface comprising two buttons and LED display. The controller is designed to ensure complete
automation of the process while allowing for manual intervention on user part at any moment in time.
When running a reverse osmosis machine, the controller executes the following tasks:

e turning the unit on and off with respect to tank permeate level and/or backpressure switch status;

e reading status of level, pressure, and stop switches; conductivity and temperature of permeate;

e going into Fault mode upon occurrence of any of the conditions indicating risk of damage to the

RO machine or improper operation;

e performing hydraulic flushing of membranes (“forward flush’) with preset frequency and duration;

e implementing manual control over the unit.

In order to deliver the above functionality, Ecosoft process controller supports the following
connectivity:

—  5dry contact switches (NC/NO);

— 3 electrical valves (solenoid and motor driven valves can be used);

— alarmsignal;

— high pressure pump, antiscalant and/or biocide dosing pumps;

— temperature and electrical conductivity probes.

The controller supports scheduled maintenance alerts and passcode protected access to configuration
menu. Conductivity reading is digitally corrected for temperature of permeate, while hardware interface

offers good interference immunity and reliability with galvanically isolated terminal connections.
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CONTROLLER
2 Technical data

Table 1. Specifications

Electrical rating

230V, 50-60 Hz, 6 A fuse

Power 4 VA

IP code IP 65

Ambient temperature 5..40°C

Weight 0,25 kg
Dimensions (LxWxH) 60x120x250 mm
Permeate conductivity ranges 0..50 uS/cm

0...1000 uS/cm

Table 2. Screw terminal pinout

DESCRIPTION DESIGNATOR PIN #
POWER
Live L 35
Neutral 230V N 34
Ground J:_ 33
INPUTS
Conductivity meter cond 1 — white
2 —black
Temperature sensor +temp - 3—red
4 —green
5 —blue
Pressure switch before pump P in 8-9
Pressure switch after pump 5V1ImA  P_max 10-11
High permeate pressure switch dry contact P_perm 12-13
Level switch (NC/NO) level 14-15
Stop switch stop 6-7
OUTPUTS
High pressure pump or magnetic starter 230V pump 31-32
750 W 30 (ground)
Alarm signal alarm 28-29
Entry valve valve_in 18-17 (NO)
18-19 (NC)
16 (ground)
Bypass valve 230V valve_bypass 26-25 (NO)
100 W 26-27 (NC)
24 (ground)
Forward flush valve valve_rinse 22-21 (NO)
22-23 (NC)

20 (ground)
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CONTROLLER
3 Operating modes

When operating, the controller will be in any one of the following modes: Service, Stop,
Forward Flush 1, Forward Flush 2, Standby, Fault. Immediately after starting, the controller will display
firmware version and then proceed to Service if tank permeate level is low and backpressure switch is not
activated.

Configuring and manipulating the controller is done using [> START and [ STOP buttons. Current
mode of operation and pertaining information is shown on the LED display. Opening the circuit in the
Stop domain of terminal block (see figure 1) will bring the controller to Stop mode regardless of its
current mode of operation. Closing the circuit will take the controller back to the mode that had been
interrupted. Stop terminals can be used to connect a microswitch on pre-treatment media filter, a relay
or other means of external control to the controller.

Following is the description of controller modes.

SERVICE

In Service mode, the RO machine produces permeate. If no fault conditions are taking place, float
switch is low and backpressure switch is not activated, the controller will operate in Service mode.

Status of outputs in Service

Booster and antiscalant pumps on
Entry valve open
Forward flush valve closed
Bypass valve open (if configuration step 1.3 is set to 0)
closed (if configuration step 1.3 is non-zero value)
Alarm off

Display will flash cumulative runtime of the RO machine, remaining time before scheduled
maintenance alert (if set in configuration step 3.1), temperature and conductivity of permeate (OC5000
only). Pushing > START once will initiate Forward Flush 1, pushing > START twice in 0.5 seconds or less
will initiate Forward Flush 2, pushing [ STOP will bring on Stop mode. If high feed pressure, low feed
pressure, or high permeate conductivity condition occurs, the controller will go into Fault mode.

FORWARD FLUSH 1

During Forward Flush 1, membranes are rinsed with high flow of raw water allowing both permeate
and concentrate run freely to drain. Forward Flush 1 occurs during normal operation with frequency set
in configuration steps 1.5, 1.6. It is also activated in Service mode if the controller is going to transition to
Standby after reading high tank level or pressure. It can be manually activated while in Service by pushing

[> START button.
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Status of outputs in FF1

Booster and antiscalant pumps on
Entry valve open
Forward flush valve open
Bypass valve closed
Alarm off

Pushing [0 STOP will abort Forward Flush 1 and bring the controller to Stop mode. Pushing > START
will cycle the controller to Forward Flush 2 mode. If high feed pressure or low feed pressure occurs, the
controller will go into Fault mode. Low feed pressure fault during Forward Flush 1 can be disabled in
configuration step 1.7.

FORWARD FLUSH 2

Forward Flush 2 consists in rinsing membranes with permeate supplied from permeate tank by

permeate pump.

c Forward flush 2 with permeate is only possible if the RO system is equipped with rinsing electric

valve.

Forward Flush 2 occurs after each Forward Flush 1 if configuration step 1.3 is set to non-zero value. It
can be manually brought on by pushing [> START during Forward Flush 1 or double pushing [> START
during Service.

Status of outputs in FF2

Booster and antiscalant pumps on (if configuration step 1.4 is set to ‘on’)
off (if configuration step 1.4 is set to ‘off’)

Entry valve open

Forward flush valve open

Bypass valve open

Alarm off

Pushing [0 STOP will abort Forward Flush 2 and bring the controller to Stop mode. Pushing > START
will abort Forward Flush 2 and bring the controller to Service or Standby (depending on tank level and
backpressure status).

STANDBY

In Standby, the unit is stalled and ready to resume service. Standby mode is brought on by reading
high tank level or tripping permeate backpressure switch.

Status of outputs in Standby

Booster and antiscalant pumps off
Entry valve closed
Forward flush valve closed
Bypass valve closed
Alarm off
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Pushing [0 STOP will bring the controller to Stop mode. Pushing [> START will take the controller into
Service if permeate is low and backpressure switch is inactive. Otherwise, pushing > START will initiate
Forward Flush 1 and Forward Flush 2 (if set) and then bring the controller back to Standby. When float
switch or permeate backpressure switch deactivate, the controller will go back to Service.

FAULT

In Fault mode, the unit is stalled to protect the equipment from dangerous operating conditions. Fault
mode is brought on by activating low feed pressure switch (to prevent ‘dry running’), high feed pressure
switch (to protect against overpressure), or reading an excessively high permeate conductivity value
(which could mean membrane rupture or other malfunction).

Status of outputs in Fault

Booster and antiscalant pumps off
Entry valve closed
Forward flush valve closed
Bypass valve closed
Alarm on

Fault mode can only be quit manually by pushing [> START. Ensure the cause of fault is eliminated
before quitting Fault mode. Pushing 1 STOP will bring the controller to Stop mode.

STOP

In Stop mode, the unit is stalled and awaiting further input. Stop mode can be manually brought on by
pushing OO STOP in any mode, or by stop switch opening circuit between STOP terminals on the printed
circuit board.

Status of outputs in Stop

Booster and antiscalant pumps off
Entry valve closed
Forward flush valve closed
Bypass valve closed
Alarm off

Upon pushing [> START or deactivating stop switch, the controller will resume from where it was

interrupted.
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CONTROLLER

4  Program

Configuration settings are stored in non-volatile memory. Access to each submenu is protected with

passcode. To enter configuration menu, hold [J STOP for 8 seconds. In the menu, editing and storing

values is helped by flashing cursor. [> START button moves cursor one position to the right, 0 STOP

button increments selected digit by one, cycles between options, or scrolls to the next screen when the

cursor is at the '>' symbol.

Configuration menu layout is shown below.

MENU FACTORY SETTING
1. SETTINGS
Settings and calibration passcode prompt 0000
1. High pressure pump delay, s 10 sec
2. Forward Flush 1 duration, s 60 sec
3. Forward Flush 2 duration, s 0 sec
4. High pressure pump power during Forward Flush 2, on/off off
5. Frequency of periodic Forward Flush in Service, h 4 hour
6. Frequency of periodic Forward Flush in Standby, h 24 hour
7. Read low feed pressure during Forward Flush, on/off on
8. Low feed pressure switch, NO/NC NC
9. Low feed pressure Fault delay, s 3 sec
10. High feed pressure switch, NO/NC NO
11. Permeate backpressure switch, NO/NC NC
12. Backpressure Standby delay, s 1sec
13. Tank level switch, NO/NC NC
14. Tank level Standby delay, s 1sec
15. 0...1000 pS/cm conductivity range, on/off on
16. 0...50 uS/cm conductivity range, on/off off
17. Permeate conductivity Fault threshold, uS/cm 0 uS/cm
18. Permeate conductivity Fault delay, s on
19. Temperature probe, on/off on
a. Set permeate temperature, °C (if 1.19 is set to ‘off’)
b. Display real temperature, on/off (if 1.19 is set to ‘on’)
1.21 New settings and calibration passcode
2. CALIBRATION
Settings and calibration passcode prompt
2.1 First point value, uS/cm
2.2 Second point value, uS/cm
3. MAINTENANCE
Maintenance passcode prompt
3.1 Schedule maintenance stop, on/off off
3.2 Scheduled stop period, h (if 3.1 is set to ‘on’) 500 hour

3.3 New maintenance passcode
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2. SETTINGS

Hold O STOP for 8 seconds to launch menu prompt. Push [> START to enter Settings submenu. Enter
passcode in the prompt. Factory passcode is ‘0000’.
1.1 High pressure pump delay
Enter length of interval between opening the entry valve and starting the pump when the unit is going
into Service (0...255 seconds).
1.2 Forward Flush 1 duration
Enter length of Forward Flush 1 (0...255 seconds). Forward Flush 1 will not be performed if the
parameter is set to zero.
1.3 Forward Flush 2 duration
Enter length of Forward Flush 2 (0..255 seconds). Forward Flush 2 will not be performed if the
parameter is set to zero. Default setting is zero (Forward Flush 2 disabled).
1.4 High pressure pump power during Forward Flush 2
This setting specifies whether the high pressure pump will be powered during Forward Flush 2
(on/off).
1.5 Frequency of periodic Forward Flush in Service
This setting determines how often Service mode is interrupted to run forward flush sequence (once in
0...255 hours).
1.6 Frequency of periodic Forward Flush in Standby
This setting determines how often Standby mode is interrupted to run forward flush sequence (once in
0...255 hours).
1.7 Read low feed pressure during Forward Flush
This setting specifies if low feed pressure switch status will be read by the controller during forward
flush. If set to ‘off’, low feed pressure situation will not bring about Fault mode.
1.8 Low feed pressure switch
This setting specifies whether low feed pressure switch is normally closed (NC) or normally open (NO)
type.
1.9 Low feed pressure Fault delay
Specify the length of time before the controller goes into Fault mode if low feed pressure condition
occurs (0...255 seconds). The pump will continue to run for this many seconds before Fault mode is
switched to.
1.10 High feed pressure switch

This setting specifies if high feed pressure switch is normally closed (NC) or normally open (NO) type.
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1.11 Permeate backpressure switch
This setting specifies whether backpressure switch is normally closed (NC) or normally open (NO) type.
1.12 Backpressure Standby delay
Specify the length of time before the controller goes into Standby if high permeate pressure condition
occurs (0...255 seconds). Controller will continue to operate in Service mode for the set length of time
before running pre-Standby forward flush.
1.13 Tank level switch
This setting specifies whether float switch is normally closed (NC) or normally open (NO) type.
1.14 Tank level Standby delay
Specify the length of time before the controller goes into Standby if tank level switch goes high (0...255
seconds). Controller will continue to operate in Service mode for the set length of time before running
pre-Standby forward flush.
1.15 0...1000 pS/cm conductivity range
Specify if the controller will read electrical conductivity of permeate in the range of 0..1000 uS/cm
(on/off). This setting will reset to ‘off” if 1.16 is set to ‘on’.
1.16 0...50 uS/cm conductivity range
Specify if the controller will read electrical conductivity of permeate in the range of 0..50 pS/cm
(on/off). This setting will reset to ‘off" if 1.15 is set to ‘on’.
1.17 Permeate conductivity Fault threshold
Specify maximum acceptable permeate conductivity. Conductivity reading above this value will initiate
Fault mode (‘High permeate TDS'). If set to zero, fault threshold will not be used.
1.18 Permeate conductivity Fault delay
Specify the length of time before the controller goes into Fault mode when high permeate
conductivity is being read.
1.19 Temperature probe
Select whether temperature probe is used (on/off).
1.20 Set permeate temperature
Specify temperature of permeate for correct conductivity measurement. Only active if 1.19 is ‘off’.
1.20 Divide temperature by 10
Temperature divided by ten will be displayed. Only active if 1.19 is set to ‘on’.
1.21 New settings and calibration passcode

Verify passcode.
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3. CALIBRATION

Hold O STOP for 8 seconds to launch menu prompt. Push [0 STOP to skip Settings submenu and push

[> START to enter Calibration submenu. Enter passcode in the prompt. Factory passcode is ‘0000’
2.1 First point value

First calibration point can be done at zero electrical conductivity (dry conductivity meter). In order to
use zero first point conductivity, remove the conductivity meter from its cell, wipe with clean cloth and
keep dry for a few minutes. When conductivity reading on the display stabilizes, put zeroes in the bottom
row, and go to the next step.

If using a weakly conducting solution to set the first point, rinse the meter with deionized water and
wipe dry. Dip clean conductivity meter into sample of known standard conductivity, wait until the reading
on display stabilizes and input actual conductivity. Then go to the next step.

2.2 Second point value

Use water sample with greater conductivity than that of the first point standard. Follow the same
procedure rinsing and wiping residual moisture on conductivity meter electrodes. Dip clean conductivity
meter into sample of known standard conductivity, wait until the reading on display stabilizes and input
actual conductivity. Then go to the next step. The controller will display ‘OK’” and show Maintenance

submenu prompt.
4, MAINTENANCE

Maintenance submenu will be shown after completing calibration of conductivity meter and can be
called up during Service by holding [J STOP for 8 seconds, then skipping Settings and Calibration prompt
displays. Enter Maintenance passcode in the prompt. Factory passcode is ‘0000,

3.1 Schedule maintenance stop

Select ‘on’ to turn on maintenance reminder after preset number of hours of cumulative runtime.
Controller will put the RO machine to a halt and display maintenance alert message. Operation can only
be continued after entering Maintenance submenu (with proper Maintenance passcode) and resetting
scheduled stop period. If set to ‘off’, the controller will continue to count overdue hours after reaching
zero hour count.

3.2 Scheduled stop period

Enter the number of hours before the RO machine will be brought to a scheduled stop for

maintenance. This setting will not be shown if the scheduled stop is turned off in step 3.1.
3.3 New Maintenance passcode

Enter new passcode for Maintenance submenu and confirm. This will exit the Configuration menu.
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ANNEX A
Layout drawings
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ANNEX B
Bypass valve enabled system P&IDs
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Figure 1. Reverse osmosis system with raw water blending
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ANNEX C
Operation record

Ecosoft RO . Operation record.
Date and Water Pressure Flow Pump bypass
time temperature
Water supply After In membrane| Permeate Recycle Drain
sediment module
filter
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Serial number

Factory Acceptance Test Protocol

Ecosoft MO reverse osmosis system

Type of test | Parameter

value | Pass | Signature

1. Hydraulic connections tightness
1.1 Water pressure at main
1.2 Test duration
1.3 No leaks detected
2. Valves and instruments performance
2.1 Controller programming
2.2 Low feed pressure switch
2.2.1 Trip point
2.2.2 Delay
2.3 High feed pressure switch
2.3.1 Trip point
2.3.2 Delay
2.4 High permeate pressure switch
2.4.1 Trip point
2.4.2 Delay
2.5 Entry solenoid valve
3. Float switch

4. Chemical dosing pump

MPa

MPa

MPa

MPa

OO00dddddooooooOodn

Team:

1.

2.

3.

Remarks:

Date

Signature
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