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du3nYeckumm Mbo YMCTBEHHbIMW CNOCOBHOCTAMM
MO0 MO NPUYNHE Y HUX SKM3HEHHOTO OMbITa UM 3HAHWIA, €C/TU OHM
He HaxoAATCA Mof, KOHTPOMEM WAM HEe MPOUHCTPYKTUMPOBaHbLI 06
MCMOMb30BaHMM  YCTPOMCTBA  /IMLIOM, OTBEYAOWMM 33  UX
6e3onacHOCTb. [leT A0/MXHbI HaxoAMTbCA MOJ, KOHTPOJem A/14

HeaonyLWEeHWA UTPbl C YCTPONCTBOM.



CWCTEMA OBEPATHOIO OCMOCA

1 OnwucaHue

MpOMbIWNEHHbIE  CUCTEMDI obpaTtHoro ocmoca Ecosoft
npeaHasHayeHbl ANS AeMUHEepPann3aumm BOAbl B TEXHONOTMYECKMX,
MYHMUMNANbHBIX, KOMMep4Yeckunx uensx. Cuctembl Ecosoft MO MIDI
OYMLLAKOT BOAY HM3KOM U cpeaHel MMHepanm3aumm. Bce KOMMNOHEHTI
CUCTEMbI, HaxoAdAllMecs B KOHTakTe c obpabaTbiBaemMon BO/OW,
OONYLLEHbl K MCNONb30BaHMIO B KOHTAKTe C MULLEBbIMM Cpedamn u
NUTLEBOM BOAOM.

Mpouecc 06PAaTHOOCMOTMYECKOM OYUCTKM BOAbI  MPOUCXOAMT
cnepytolwmm obpasom. McxoaHas BoAa NoAaeTca B YCTaHOBKY Yepes
MexaHuyeckne GUAbTPbI  ANA  OYMCTKM  OT  rpyboamcnepcHbIX
npumeceir. Ha 3Tom 3Tane B BOAY BO3MOXHO [03MpPOBaHME
aHTMCKaNaHTa WMAM APYrMX peareHToB Ans obpaTHOro ocmoca npw
NMOMOLLM [103aTOPOB. 3aTeEM HACOC BbICOKOTO AaBNEeHMA NOAaeT BOAY
noA AasiaeHMeM B MeMOpaHHbIA MoAdyab UAW NakeT MeMbBpaHHbIX
moaynen. B npouecce membpaHHOro pasgeneHmns NoToK MCXOAHOMN
BOZbl AE/IUTCA Ha OYMLLEHHYIO BOAY (NepmeaT) 1 Boay, 0boralleHHyo
NPUCYTCTBOBABIUMMM B HeN nNpumecAmM (KOHUEHTpaT). YacTb
KOHLEeHTpaTa cbpacbiBaeTCcA B KaHa/M3aLMIO, OCTaIbHOM KOHLEHTpaT
BO3BpPALLAETCA MO ANHUM PELMPKYAALMU HA BXOA HACOCaA BbICOKOroO
AaBNeHna W CMelMBaeTcs € UCXodHoM  BoAon.  Pacxoppi
cbpacblBaemMoro 1 BO3BPATHOrO  KOHLEHTpaTa  peryanpyroTca
peaykTopamm cbpoca n peunkna. Pegyktop cbpoca orpaHuumBaet
MOTOK  KOHUgEHTpaTa, cbpacbiBaeMoro B  KaHa/AM3auMIo,  4TO
onpeaender COOTHOWEHWE MeXAy MNPOM3BOAMMbBIM MEPMEaToOM W
KOHLUEHTpaToM (T.H. KOHBepcua nnbo «ruapasamdeckuin  KMNO»).
Penyktop peumkna noagepxusaetr  paboyee  gaBneHne B
MembpaHHOM MoAy/ne, HeobxoAMMoe Aas NMPOM3BO/CTBA NepmeaTa.
Yem BblWe AasneHne B membpaHHOM moayne, TemM 6onblue pacxos
NpouM3BOAMMOro nepmeata. B xode BBOAQ B 3KCMAyaTauuoo U
NepBUYHOM HACTPOMKM cUCTeMbl 0OPaATHOro OCMoOCa, 3TWM [Ba
pesyKTopa YCTaHaB/NMBAOTCA HAa HEODXOAMMble 3HAYEHMA.
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HenpaBWAbHO  yCTaHOBAEHHble  pacxodpl cbpoca M

PEeLMPKYNALUMM  MOTYT MPUBECTM K OTKasy CUCTEMbI B

CYUTaHHbIE MUHYTbI! BO3MOXHblE MOCNEACTBMA BK/KOYALOT
HeobpaTMMble MOBPEXAEHNA MEMOPAHHbIX 3/1EMEHTOB, NOBPEKAEHUA
WA paspyLLIEHMS TMAPABANYECKOM YacT CUCTeMbl 0B6paTHOro ocMmoca m
PUCKK A4 onepaTopa.

MepmeaT nofaeTcs Ha BbIXO4 MepmeaTta M CTeKaeT B COOPHMK
ounLLeHHOM Boabl. [Mpon3BOACTBO OCTaHABAMBAETCH, KOraa COOPHUK
[OOCTUraeT HamnosIHeHWA (MO CUrHaay MNOMNAABKOBOrO BbIKNOYATENs),
mMbo  nNpu  BO3HUMKHOBEHWW OABAEHMA B JIMHUM  Mepmeara,
obo3Havatowero HanoNHeHne rMAOpPOaKKyMynaTopa mbo
noBpexaeHne NMHUKM nepmeata. [1pon3BOACTBO BO30OHOBAAETCA
NPW OTKAOYEHUN CUTHANA.

CrCTeMHbI KOHTPOANEP YNpaBAAeT CUCTEMOM, 3a4eNCTBYA Hacoc
M 3NEeKTPUYecKMe KnanaHa Aas OCyLecTBAeHMA NPOM3BOACTBA MM
TMAPABANYECKOM MNPOMbIBKM MembpaH. KoHTponnep cyuTbiBaeT
CUTHanNbl pene JAaBNeHWs, MNONMABKOBOrO BbIKAKOYATeNs, AaTYMKa
TemnepaTypbl M 3/1EKTPOMNPOBOAHOCTM MNepmeata W BHELWHEro
curHana «CTOlM». B 3aBUCMMOCTM OT 3TUX CUMTHANOB OH onpedenser
TEKYWMIA permnm paboTbl CUCTEMBI. INEKTPOMNPOBOAHOCTL MepmeaTa
oTobparkaeTca Ha AMCriee KOHTPoepa.

JonosiHUTeNbHbIE KOMMOHEHTbI MOTYT BKAOYATb:

—  [03aTopbl aHTUCKaMAHTa U APYrUX PeareHToB

—  [ONOAHWUTENbHbIA 3NEKTPUYECKUN KnanaH Aas nogmeca
MCXOAHOM BOAbl K OYMLLEHHON WAWM ANA MPOMbIBKM MembpaH
OUYMLLEHHOWN BOAOM (Ccm. MpunoxkeHue A)



CUCTEMA OBEPATHOMO OCMOCA
2  Cneundukaumm

BomonpoBoaHas Boda AO/KHA ObiTb  ouyMlleHa OT

MEeXaHWYeCKUX NMPUMecel M OCTaTOYHOro xaopa nepes,

OYMCTKOM Ha YCTaHOBKe o0bpaTHOro ocmoca. Boaa M3
CKBaXKMH MOXET CofepskaTb MPUMECH, TakmMe KaK COM MKECTKOCTH,
’KeNeso, mapraHeul, CUAMKaTbl, CepoBOAOPOA, CNOCObOHbIe ObICTPO
BbIBECTM MemMbpaHbl U3 CTposA. BpeaHoe BO34eNCTBME HEKOTOPbLIX U3
HUX MOXeT ObITb HEeWTPanM30BaHO MNPUMEHEHMEM aHTUCKaNaHTa.
CnenanTe  pa3BepHyTbld  NabopaTopHbIi  aHanM3  BOAbl WU
MPOKOHCYNbTUPYIMTECH CO CNeLManmncTamm no BoAONOArOTOBKE, Npesxae
YeM NPUMEHATL JaHHYI0 cUcTemy 0bpaTHOro ocmoca.

TPEGOBAHUA®

150 mr/n CaCOs
ecTkocTb

3 mr-aks/n (°XK)
eneso 0,1 mr/n
MapraHeu, 0,05 mr/n
CununKkaTbl 20 mr/n
Obuiee conecoaepaHme 3000 mr/n
OKMcnaemocTb 4,0 mr/n Oy
OcCTaTo4YHbIN X10pP 0,1 mr/n
CepoBogopog, oTCyTCTBME

? B C/ly4ae HaMUMA JaHHbIX MPUMECEN B MPEBbILIAIOLLMX KOHLEHTPALMAX,
BO3MOMKHO MPYMEHEHWE J03MPOBAHNA aHTUCKalaHTa, BOCCTAHOBUTENS,
WAW OPYrUX peareHToB A1a cucTem 0bpaTHOro ocMmoca

HasneHne Ha Bxoae 0,2...0,4 MINa
TemnepaTypa BOAb! 10..25°C

MapamMeTpbl 3/1eKTPMYECKOM ceTu 380 B, 50 Hz (Tpn dasbl)
[aBneHne B MembpaHHOM Moy e 0,8..1,2 MMa
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3.1

3.2

CWCTEMA OBEPATHOIO OCMOCA
3 [poueaypa yCTaHOBKM

BHMMaHMe! K BbINOAHEHMIO 31EKTPOMOHTAXKa [0MnycKa-
tOTCA TOJIbKO INLA C HEODBXOANMMOMN KBanndUKaLMeN.

Pa3mecTuTe YCTaHOBKY Ha POBHOW MOBEPXHOCTW, PACCUHUTAHHOWM
Ha ee BeC. YCTaHOBMTe COOPHWMK O4YMLLEHHOM BOAbI PALOM C
YCTAaHOBKOM. BHMMaTeNbHO OCMOTPWUTE YCTAHOBKY Ha npeameT
NoBpEXAEHUA TPybHOM 0OBA3KM, 3anNOpPHO-PEerympytoLLen
apMaTypbl, Hacoca, MeMbBPaHHbIX KOPMYCOB, KOPMYCcOB GUALTPOB
MeXaHWYeCKoM NpeaoymncTku, WKada ynpaBneHus, npexae 4em
NPOAOMKATb MOHTAX CUCTEMbI.

YcTaHoBMTE MembpaHbl B KOpryca cneaytowmm obpasom.
OTcoegnHuTe  Kopnyca OT  NOABOAAWMX W OTBOAALLMX
Tpybonposoaos. [lna  3toro  HeobxoauMmo  pa3obpaTb
HAMNKANMLLYIO K KOPMNYCY COeAMHUTENbHYIO MYdTY MAM LIAPOBbIN
KpaH. ®parmeHTbl Tpyb, MOACOEAMHEHHblE K TOpLAm Kopnyca,
[OMKHbI ObITb CBODOAHbLI A8 TOro, YTobbl MOXHO Obl1I0O M3B/EYbL
TOpUEBbIE KPbIWKM KOpnycoB. CHUMUTE KpEeneXHble 3/1EMEHTb
TOpUEBbIX KpblweK. [NA WM3BNEYEHWA CMMPASbHOTO Kpenexa,
3arHyTbI KOHel, CNMpann HY)KHO MOTAHYTb K cepeauHe Topua.
Ecnv Ha TOpue YCTaHOBNEHbI CTOMOPHbIE MOAYKOAbLA, HYXHO
BbIKPYTUTb BMHTbI M BbITALWWMTL MX M3 Na30B. [1ocae 3TOro BbiTallMTe
TOPLIEBYHO KPbILLKY C aanTepom MemMbpaHbl.

Cobnopante  HamnpaBieHuMe  MOTOKa,  0DO3Ha4yeHHoe

CTPeNKon Ha MemMbpaHHOM Kopnyce, MNpW YCTaHOBKE

MeMbpaHbl. MIcnoab3ynte rmMunuepuH UM Apyroim CMasodHbIi
MaTepuas, COBMECTUMbIN C MeMOpaHHbIMKM 3nemeHTamu. He
NpUKacamTecb roNbIMM  PyKaMM K  MOBEPXHOCTM  MeMDBPaHHbIX
anemeHToB!

CaenaTe npopesb B ynakoBKe membpaHbl. Yepes npopesb
BCTaBbTe MemMbpaHy B KOPMyC HapPYy)KHbIM YNJAOTHUTENbHbIM



3.3

KO/bLLOM Ha3ag. HanpasneHue BBeAeHMS membpaHbl COrlacHo
cTpenke Ha Kopnyce. Ocesasa Tpyba membpaHbl 40/XKHA NONacTb
B aJanTep, YCTAHOBMEHHbIM B  TOPLEBOM  KpblliKke C
NPOTMBOMO/IOXKHOM («KOHLEHTPATHOM») CTOPOHbI. KpbIWKy C
KOHLLEHTPATHOM CTOPOHbI TaKXKe MOXHO CHATb, YTOObI 061erYmThH
YCTaHOBKY MeMbpaHbil.

Echm  Kopnyc paccuMTaH Ha OBe uau  6onblie  membpaH,
HeobXoAMMO MOrpPy3nTb NEepByd MeMbpaHy B KOPMyc, YCTaHOBUTb
KOHHEKTOP B ee OceByt0 TPyby C «MCXOAHOM» CTOPOHbI, 3aTem
pacrnedyaTtatb C/redylollylo MeMbpaHy W MNPUCOEAMHUTb ee K
NepBOM, HaZlEB Ha KOHHEKTOP ee nepeaHtoto CTOPOoHY. Mocne aToro
TaKKe TOorpysuTb ee MOJIHOCTbIO B KOpryc. YCTaHOBMB BCe
MeMBpPaHHbIE 3/1IEMEHTbI, YCTaHOBUTE 0BPATHO TOPLEBYIO KPbILLKY,
ybeamBLIMCb, YTO adanTep BOLWEN B OceByto Tpyby nocneaHein
MemMbpaHbl. 3apUKCMPYITE Kpenesk TOPLEBbIX KPbILLEK, MOCE Yero
cobepuTe pa3obpaHHblie YacTu TPYOHOM 06BSA3KM.

MposeanTte Tpyby WAM WNAHT CUCTEMbl BOAOCHAOXKEHMA K
BXOZAHOMY MNaTpybKy CUCTeMbl. YCNOBHbIN AMameTp Tpybbl He
NOMKEH OblTb MeHblle YC/I0BHOMO AMameTpa NOAKAOYEeHMS
cuctembl  (cm.  cneumdukaumm  cuctembl).  PekomeHayeTcs
MCNO/b30BaTb MAACTUKOBYD WAM METaNAN0NNaCTMKOBYO Tpyby
NMBO KEeCTKMM apMMUPOBaAHHDBIM WNaHr. K ApeHa)KHOMY BbIXOay
YCTaHOBKM HeobXxoAMMO NOoACOeAMHUTb APeHaXKHyto Tpyby u
noABecTn ee K pacTpyby HesHanopHoM KaHanusaumun. KoHed,
APeHaXKHOW Tpybbl A0MKEH ObITb 3aPMKCUPOBAH Ha HEBObLLIOM
PacCTOAHMM OT KpaeB pacTpyba, 4TobbI ObecneynTb paspbiB
CTpyM. 370 HeobXxoAMMO [ANA NpenoTBpalLeHMA BCACbIBAHUA
CTOYHbIX BOZ, B APEHAXKHYIO IMHUIO CUCTEMbI 0OPaTHOrO OCMOCa.
K BbIXOZY OYMLLEHHON BOAbl HYKHO MOACOEAUMHUTL Tpyby MK
WNaHT W NpoBecTm ee K COOPHUKY OYMLLEHHOM BOAbI.
MNoacoeanHute Tpyby nepmeata K COOPHUKY yA0OHbIM
cnocobom: nposeante Tpyby yepes repMoBBO/ B CTEHKe DHakKa,
nmbo BBeAUTE ee Yepe3 BepxHee oTBepcTne. CBOOOAHbIM KoHeLl,
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3.4
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3.6

Tpybbl B Ntobom cnyyae AosKeH ObITb Haj ypoBHEM BOAbl B
H6ake. MNpy NepBOM 3amnycKke CUCTEMbI MAM BO BPEMS MPOMbIBKM
nocsne 3ameHbl MembpaHbl, Tpyby/WnaHr HeobxoaMMOo A0CTaTb
13 H6aKa 1 CIMBATb NepMeaT B KaHaAM3aLMIO.

MomecTnTe NONIaBKOBbLIN BbIKAOYaTENb B BaK OYMLLEHHON BOAbI.
NoaHUMMTe BaNNacTHyLO Walby Ha HeobxoaMmoe paccTosHWe OT
nonaaBKa, YTobObl 0becneynTb AOCTATOYHYHO PasHUUY YPOBHEW
BK/tOYEHMS M OTK/IHOYEHWUA YCTaHOBKM obpaTHOro ocmoca. Mocne
NepBOro 3anosHeHna 6aka, ybeamTech, YTO NOMIABOK BKAOYAET U
BbIK/IIOYAET CUCTEMY Ha HYMKHbIX YPOBHSX BO/bl B HaKe.

Ecnn ycTaHoBKa obpaTHOro ocMoca paccyMTaHa Ha MPOMbIBKY
nepmeatom, nposeaute Tpyby nogayn nepmearta B CneLymanbHbIN
naTpyboK BXOAa OUYMLLEHHON BOApbI.

Ecan npefycMOTPeHO BK/IOYEHUME U OTKIHOYEHWE YCTAaHOBKM MO
BHelHemy curHany «CTOTl», yCcTaHOBUTE ABYX*KM/bHbIN NPOBO/, OT
YyNPaBAAIOLLErO YCTPOMCTBA B KAEMMbI 6 U 7 KneMmHoro 610Kka Ha
nnaTe KOHTPOANepa, ybpaBs M3 HMX 3aMbIKaOLLLYHO MEPEMbIYKY.

Ecin B ycTaHOBKe nNpefycMOTPeHO [03MPOBaHME aHTUCKANAHTA
WAW  APYTUX PEeareHToB, MPOYUTAMTE WMHCTPYKLMW K HACOCy-
[03aTOPY NO HACTPOMKe A03MPOBaHMA.

MoAKNOYNTE SNEKTPONUTaHME yCTaHOBKW. [MpoBeauTe Kabenb
nMTaHMA B WKad ynpaBneHWs 4Yepe3 KabenbHbIn BBOA.
MNoakntoumte Tpu dasbl U HOMAb K KpalHeM NeBON KAeMMHOM
Konoake Ha HuxHel DIN-pelike B pa3zbembl, 0H03HaAYeHHbIE
cooTBeTCcTBylOWMMM  UMdpamm 1 BykBon  «N». BrkatouuTe
rnasHbii AmdaBToMaT Ha BepxHel DIN-peinke. 3eneHbln cBeT
pene KOHTponAa a3 03Ha4yaeT MnpaBWIbHOE MOAKIOYEHME
3NeKTponuTaHma, Ntoboin Apyror CBETOBOM CUrHan (KpacHbIN,
nepemMmUrnBalolMecs 3e1eHbli M KpacHbli) 03HAYatoT OWMOKK
noAKNtYyeHns  Anbo  HemnpasBWbHble  MapamMeTpbl  CeTu
3/1EKTPOCHADXKEHMA.



MnaBHbiM  [OudasTomaT Pene
AndasTomat KOHTpOnS

KneMMHuK . KoHTakTop
3NEKTPOo- HukHaa DIN-pelika wkada ynpasneHua Hacoca

NUTaHUA




3.7 Npoueaypa 3anycKka yCTAaHOBKMU:

3.7.1 PeayKktopa peumkna u cbpoca A0JKHbI ObiTb MOAHOCTbIO

OTKPbITbI nepen nepBbiM  BKAKOYEHMEM YCTAaHOBKW. Bbixop,
nepmeara HEO6XO,£I,I/IN\O nepeHanpasnTb B KaHa/M3aUMNKO Ha
BpeMA nNepBoOro 3anycka.

3.7.2 Bratounte andaBToMaT NUTAHWA KOHTpoAaepa. locne nepexoaa

KOHTpoANepa B pexum «[lpom3BoacTBO» M 3amnycKka Hacoca
BbICOKOTO [aB/IEHWA, MAaBHO MNPUKPbIBANTE peaykTop cbpoca,
noka pacxon, cbpoca KoHUeHTpaTa (MOKasaHWA Ha poTameTpe
cbpoca) He nonageT B AMana3oH HeobXOAMMbIX 3HaYeHuM (Cm.
Tabnuuy cneumdukaumin). ocne 3TOro  HayHMTE  MNAABHO
3aKpbIBaTb PeayKTop peumkna. MNpu 3TOM HayHeT NoAHMMATLCA
NaBneHne B MembpaHHOM Mozyne, oTobparkaemoe Ha COOTBETCT-
BytoLLLEM MaHomeTpe. Koraa aasneHne B memMbpaHHOM moayne
pocturHet 1,0-1,1 MMMa, nMbo NoKasaHWa Ha poTameTpe peumKaa
NOCTUTHYT BEIMYMHBI, NPUBEAEHHON B Tabauue cneupduKaumii,
PeaYKTOP PELIMKNA HYXKHO OCTaBMTb B TEKYLLLEM MONOKEHUN.

3.7.3 BbINOMHUTE YTOYHAIOWIMI pacyeT cbpoca KoHLUEeHTpaTa no
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dbopmyne, ucxoas U3 KoHBepcumn 75% (ecnm gpyroe He ykasaHo
npou3BoAMTENEM) UM pacxoda nepmeaTa Mo TEKYLMUM
noKasaHWAmM poTameTpa NepmeaTa:
Pacxop nepmeaTta
KoHBepcusa

C6poC KOHLEHTpaTa = — Pacxoa nepmeata

Hanpumep:
Pacxopn nepmeata = 50 n/MuH (= 3 M*/Y)
KoHnBepcnsi = 75% = 0,75 (cTaHaapTHas BENNYMHA)

C6poc koHueHTpata = 20 075" 50 =16,67 n/MH

OTperynnpyiTte pacxof cbpoca KOHLEHTpaTa peayKTopom [0
PAacYeTHOro 3HauyeHus. YbeauTecb, 4YTO MOKA3aHMA BCeEX
MaHOMETPOB W POTAMETPOB Ha YCTaHOBKE COOTBETCTBYOT
AnanasoHam B Tabaumue cneunduKaumi.




MaKcMmanbHO AONyCcTMMOe fAaB/reHMe B MeMbBpaHHOM
moayne — 1,4MMa. Ecam B  Kakoh-aMbo MOMEHT
naBneHne B meMbpaHHOM MOZyNe NPEBbIWAET BEPXHUIA
npeaen cornacHo tabnauue cneunduKaumini, NPUOTKPONTE
pPeflyKTop peumKna, 4Tobbl CHU3NUTb ero.

Cneaute 3a Tem, 4Tobbl COPOC KOHLEHTPATA HE CHUMKACS.
Ecav B KakoM-1Mb0 MOMEHT pacxon, CTan MeHblle
MOJIYYEHHOTO 3HAYEHWSA, ero HEOHXOANMMO YBENNYNUTL NMPK
nomoLly peayKkTopa cbpoca.

Perynnpyinte peayktopa TO/IbKO MNAaBHbIMW ABMKEHUAMM.
He pgenanite pes3kuMx MOBOPOTOB M He Mpuaaramte
N3BbITOYHbIX YCUANN NPU BPALLLEHUN PYKOATOK.

3.7.4 OctaBbTe yCTaHOBKY paboTaTb B TeyeHue 14aca, B TeyeHue

KOTOPOro KaK KOHUEHTpaT, TaK WU nepmear [AOJIKHbI
cbpacbiBaTbCA B KaHanmsauuto. Cneaute 3a NOKazaHUMAMM
POTAMETPOB M MAaHOMETPOB, OHU HE AOJ/IKHbI OTK/JIOHATLCA OT
YCTAaHOB/IEHHbIX.
o ncTeyeHMmM Yaca, BbINOAHNTE NPOMbIBKY MeMbpaH (KHOMKOM
[> START). OtkntounTe rnaBHbii  audasTomat. [lposeaute
Tpyby/WnaHr nepmeaTa B COOPHMK ounLeHHoM Boapl. CucTema
roTOBa K 3KCMNayaTaumu.

CUCTEMA OBPATHOIO OCMOCA
4 [lpaBW/aa MOHTaKa

e MOHTa)X M NOAKAOYEHNE CUCTEMbBI K KOMMYHMKALIMAM A0NKHbI
BbIMONHATLCA CEPBUCHOM CAyKboh npom3BoaMTENs WAM APYTMMMK
cneumanmcTamu, cepTMbMUMPOBAHHbIMM ans npoBeaeHMs
nonobHoro Bmaa paboT. lMomelleHWe, B KOTOPOM pasMelllaeTcs
YCTaHOBKA, [O/MKHO yaoBnetsopATb TpebosaHuam CHull ans
NPOM3BOACTBEHHbIX MOMELLEHNN.

e YCTaHOBKa He npeAHa3HayeHa A5 3KCnayaTaumm Ha OTKPbITbIX
naowaakax. He  gonyckaeTca  BO3AeMCTBME  Ha  YCTAHOBKY
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aTMocdepHbIX ABNEHUI (0caZku, nepenasbl TemnepaTtyp, TENI0BOe
n3ny4yeHne OT OTOMUTENbHbLIX YCTPOWCTB WMAM MPAMblEe CONHEYHble
nyun). Knumatumyeckoe ncnonHeHue YXJ/14.2 cornacHo FOCT 15150.

e Bo3ayx pabo4yert 30HblI He AO/KEH COoAepKaTb MapoB arpeccus-
HbIX BELLECTB, B3BELWEHHOM Nbl/IY AN BOOKHUCTbLIX BELLECTB.

e CuCcTEMA MOHTMPYETCA Ha POBHOM FOPWM3OHTA/IbHON MOBEPXHOCTM.
[Ona pgoctyna K yCTaHOBKE C LEAblD PEMOHTA W CEepBMCHOrO
0bCNYKMBaAHNA A0MKHBI ObITb 06ecneyeHbl 3a30pbl 40 CTPOUTENbHbIX
KOHCTPYKUMM: cnpaBa uam cnesa — He meHee 500 mm, cBepxy — He
MeHee 200 mm.

e [lapaMeTpbl 3/1EeKTPUYECKON CETW, K KOTOPOWM MOAKIHOYAETCA
YCTaHOBKa, AO/KHbl COOTBETCTBOBATb MACMOPTHbIM TpeboBaHMAM.
Bce noagoaAue 3neKTpUYECKMe COeAMHEHMA AO0/MKHbl  ObiTb
BbIMO/IHEHbI C y4yeToM TpeboBaHMI HE30MacHOCTM K 3a3eMIeHUto
0b0pyA0BaHMA, HANPAXKEHNIO M SNEKTPUYECKOM M30NALMKN COrNAacHO
r0OCT12.3.019 n Ny3.

e KayecTBO NuUTatoLLen BOAbl U AaBNeHMe B CMCTemMe BOAOCHabxKe-
HMA  [O/KHbl  COOTBETCTBOBATb  MACMOPTHbIM  TpebOBaHUAM.
MNoagoaAalmMe n oTBoAAuLMe TPyboNpoBOAbl AONKHbI COOTBETCTBO-
BaTb MeCTHbIM TpeboBaHMAM 1 obecneynBaTb HEOOXOAMMbIA PACXOL,
nUTatoWen BOAbI M OTBOJA, KOHLEHTpaTa B KaHaausaumto. KaHanu-
3aUMOHHbIM COPOC A0NKEH ObITb BbIMONHEH C «Pa3PbIBOM CTPYM».

e Obbem COOpPHMKA OYMLLEHHOW BOAbI A0/MKEH ObiTb He MeHee
1,0 MB, BbicOTa He MeHee 1m. Matepman cOOpPHMKA [0OKEH
06/134aTb XMMMYECKOM CTOMKOCTbIO K ANUTENbHOMY BO3EUCTBUIO
BOAbl (HeprKaBeloLan cTanb, noavnponuneH). COOPHUK YCTaHOBUTb
Ha MWHMMANbHOM PACCTOAHUM OT YCTAaHOBKW, BHYTPW YCTAHOBWUTH
NONAaBKOBbIN BbIKAOYATEb YCTAHOBKM 0OPATHOrO ocmoca.

e B c/nyyae yCTaHOBKM [03aTopa aHTUCKaNaHTa, AAMHA JAUNHUMK
BCaCblBaHWA 403aTOPpa He A0/IKHA npesbiwaTtb 1,5 m.

e B ciyyae, ecan gna NpeaoymcTKM MCXOAHOW BOZbI MCMONb3yeTCA
3aCbIiMHON GUALTP, KOHTPOANEP YCTAHOBKM A0KEH OblThb COEAMHEH C
6N0OKOM ynpaBaeHus GuUAbTPa ANA OCTaHOBKM paboTbl YyCTAHOBKM
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obpaTHOro ocmoca BO Bpema pereHepaumm ounbtpa. [Ana 3toro
Knemmbl «STOP» Ha nnate KOHTpoanepa (CM. 3NEKTPUYECKYD Cxemy
KOHTPON/Iepa 3TOr0 PYKOBOACTBA) A0/MKHbI ObITb COeAMHEHDI B LieMNb
C penenHbiMM BbIXOAamu 6n10Ka ynpasneHua nnbo Knemmamu
BHELWHEro MMKponepeKkatodaTena Ha 610Kke ynpasaeHma GpuabTpa.

CUCTEMA OBPATHOIO OCMOCA
5 [lpaBwna sKkcnayataunm

5.1 lpwu 3KCnayaTaumm YCTaHOBKM cnepyet CTpOro
npuaep»KMBaTbCA HacToAwero PykosoacTBa M obwmx Npasun
TexHMKM BesonacHocTK Npu paboTe ¢ 3n1eKTpoobopyLoBaHNEM.

3anpewaeTca MCNonb30BaTb YCTAHOBKY MPU  HaAUYMu
NoBpeXAeHMI Kabena saNeKTPoONUTaHMA YCTaHOBKMN.

5.2 Mpwn aKcnayaTaumMm YCTaHOBKM Heobxoammo obecneuymTb ee
paboTy NpM HOMWHANbHbLIX 3HAYEHWMAX [aBAEHMA M pacxoda B
COOTBETCTBMM C BEAWYMHAMKM, NPUBEAEHHbIMU B  TeXHWUYECKMX
XapaKTeEPMCTMKaX, a TaKkKe becnepeboHOe 3/1eKTponnTaHme.

5.3 PerynapHo, He pexe 4yem 1 pa3 B mecaL;

— KOHTPO/MPOBaTb COOTBETCTBME MOKa3aHMMN MaHOMETPOB MU
POTAaMETPOB 3a4aHHbIM 3HAYEHUAM;

— OCYWEeCTBAATb  MNPOBEPKY  EPMETUYHOCTU  COEAMHEHUN,
LLe/TOCTHOCTb 3JIEMEHTOB YCTAHOBKM.

5.4 [na KoOHTpona paboTbl YCTaHOBKM TpebyeTcs BedeHue
KYPHana aKkcnayataummn (B NpUAOXKEHUN), B KOTOPOM GUKCMpPYLOTCA
napameTtpbl paboTbl YycTaHOBKWU. PekomeHayeTca obpabaTtbiBaThb
AaHHble B MPUAOXKEHUAX ANA HOPMaAM3aLUMM napameTpoB paboThbl
cmcTem 06paTHOro ocMmoca.

5.5 CBoeBpemeHHO NpPOM3BOAMUTb 3aMeHy KapTpuaxa
MexaHuyeckoro ¢uabTpa MO Mepe 3acopeHMa npu yBeNUYEeHUMU
nepenaga gasneHua Ha dunstpe Ao 0,1 MMa.
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5.6 lepuoamyeckm AOnNA  BOCCTAHOBAEHMA  SKCMAyaTaLMOHHbIX
XapaKTepPUCTUK YCTAHOBKM HEOBXOAMMO MPOU3BOAUTL XMMUYECKYHO
NPOMbIBKY MeMbpaH B c/iyyae:

— CHWXXEeHWA NpPOM3BOAUTENBbHOCTU YCTaHOBKM Ha 10-15% no
CPaBHEHWIO C HOMWHAbHOM NPOU3BOANTENBHOCTbIO;

— YBE/IMYEHWE 3NEKTPOMPOBOAHOCTM nepmeata Ha 10-15% no
CPaBHEHMIO C MUCXOAHbIM 3HAYEHMEM, NPU HEM3MEHHOM 3HaYeHUU
3/IEKTPONPOBOAHOCTM Ha BXOAE;

— yBeAMYeHue nepenaja AaBaeHWA Ha MembpaHHOM Moayne Ha
10-15% no cpaBHEHMUIO C MCXOAHbIM 3HAYEHNEM.

5.7 MNocne BbINOSHEHMA XUMWYECKON MPOMbIBKM MemMbpaHbl M ee
YCTAaHOBKM B CMCTEMY ODBPATHOrO OCMOCA, BKIOUUTE CUCTEMY W AaiTe el
paboTatb B TeyeHWe 1 Yaca, B TeyeHMe KOTOPOro BECb MOYYEHHbIM
nepmeaT M KOHLEHTPAT AO/MKHbI ObiTb CAMTBI B KaHanu3aumio. Ecam
nocne XMMWYEecKoM MNPOMbBIBKM He YAaeTcA BOCCTAHOBMTb paboume
XapaKTEPUCTUKM, MeMbpaHy TpebyeTcs 3aMeHUTb.

5.8 Bo wusbexaHne MUKPODMOMOrMYECKOro 3apacTaHusa mMembpaH,
yCTaHOBKa JA0/mKHa pabotaTb He meHee 1 4yaca B AeHb. B ciyyae
npocToa ycTaHOBKM Honee 48 4yacoB TpebyeTca XMMUYecKas
KOHcepBaUmMsa membpaHHbIX 3/1eMeHTOB. KoHcepBauusa mMeMbpaHHbIX
9/1EMEHTOB OCYLLECTB/AETCA MPOKAYMBAHMEM PACTBOPA KOHCEPBAHTA
(1% pactBOp MeTabucynbduTa HaTpMA) Yepes MeMbpaHHbIN MOay/b B
TeyeHne 30 MuHYT, MBO NPUrOTOBAEHMEM pacTBopa JAaHHOM
KOHUEHTPaUMM  HenocpeAcTBEHHO B  MembpaHHOM moayne. [pwu
BO306HOBNAEHUN PaboTbl YCTaHOBKM nocne 06paboTKM KOHCEPBAHTOM,
BbINOIHMUTE NPOMbIBKY YCTaHOBKM B Te4yeHue 1 yaca cornacHo n. 5.7.

He [ponyckaertca nocTynjeHne B YCTaHOBKY BOAbl C

KOHLUEHTpaumen cBoboAHOTO  X70pa,  MNPEeBbilLatoLULeN

0,1 mr/n (B 06x04, YyronbHOro GUALTPA), TaK Kak 3TO MOMKET
NPUBECTM K Pa3pyLLIEeHIO MeMOpPaHbI.

5.9 [ns 3ameHbl KapTpuarKa puasTpa:
—  OTKJIOUYUTb YCTAHOBKY OT CETW 3NEKTPONUTAHNS;
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— MNepeKpbITb NoAaYy BOAbl M CTPABUTL AaBAEHUE;

— OTKPYTUTb HWXKHIOO 4awy &unbTpa, CHATb ee, wu3beran
nonagaHus Boapbl Ha 0bopyaoBaHMe, Haxodaueeca Nog GUAbTPOM;

—  BbIHYTb CTapbIl KAapTPUAXK, 3daMEHUTb €0 HOBbIM M MPUKPYTUTb
yauy uabTpa 06pPaTHO K OrO/I0BKY.

He npeBblWwanTe ycuane 3aTAaKKM 2 Kr-m.

5.101na 3ameHbl MembpaHbl:

—  OTK/IOUYUTb YCTAHOBKY OT CETU 3NEKTPONUTAHMUSA;

— MepeKpbITb N0AaYy BOAbl M CTPaBUTb AABAEHUE;

— OTCOeAMHUTb MeMbpaHHbIA Kopnyc oT TpybonpoBoAOB Ha
NVHMAX NOAAYM BOAbI, BbIXOAA KOHUEHTPATa U nepmearTa;

— CHATb TOPLEBble KPbILWKK KOPMNYCa;

— M3BJI€Yb MCMNONb30BAHHYD MembpaHy B HanpaBAeHWW MOTOKA
BoAbl (No cTpenke). MPOTONKHYTb MeMbpaHy CO CTOPOHbI NOABOAA
BOAbl 1, 3aXBaTbIBas, BbIHYTb C MPOTUBOMO/IOKHOM CTOPOHbI;

— BCTaBWTb HOBYIO MembpaHy, cobatofan HanpasaeHWe NOTOKa;

— YCTaHOBMWTb TOPLLEBbIE KPbILLKM B KOPMYCa;

— BOCCTAaHOBWTb NOAKIOHEHNA TPYOONPOBOAOB.

3anpewaeTca BbiNosHeHWe Mobbix BMAOB paboT mno
06CNYKMBAHUIO, PEMOHTY, OYUCTKE, MepemMeLleHMUIo
YCTAaHOBKM  WAM  ee  [AO0MNOJIHUTE/IbHbIX  arperaToB
(bnnbTpoOB, emKoCcTM Ans nepmeata U T. A.) Ha paboTatouwen
YyCTaHOBKE, NOAKAOYEHHOM K CUCTEMAM BOZO- M 3/1EKTPOCHAbKeHMA.

3anpewaercAa  noasepratb  MemMbpaHHbIM  Kopnyc
MEeXaHWYeCKMM  Harpyskam  (yaapam,  CTaTUYecKum
Harpyskam v T.4.).

KomnaHuWA-n3rotoBUTEND HE HECceT OTBETCTBEHHOCTWU 3a
ywep6, NPUYMHEHHbIM NOKynaTento UAn TPeTbMM CTOPO-
Ham, Bbl3BaHHbIN HecobAtoAeHMEM AaHHbIX TpeboBaHW.
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CWCTEMA OBEPATHOIO OCMOCA

6 [lpaBuna xpaHeHWA M TPAHCNOPTUPOBKM

e XpaHeHWe  yCTAHOBKM  0OpPATHOrO  OCMOCa  [AOJIXKHO
OCYWECTBAATLCA B 3aKPbITOM  MOMELIEHWM, B YCAOBUAX
COOTBETCTBYIOLLMX TPEOOBAHMAM K BO3AyXy paboyelt 30Hbl.

e [lepes AOANTENbHBIM MNPOCTOEM HeEOBXOAMMO MNPOU3BECTMU
KOHCepBaLMio MeMBPaHHbIX 31EMEHTOB.

e TpaHCNOPTUPOBKA YCTAHOBKM B  3aBO/ACKOM  YMaKOBKe
pa3pelieHa BCEMU BUAAMW HA3EMHOrO, MOPCKOrO MM BO3AYLWHOMO
TpaHcnopTa.

e [lpy TpaHCNOPTMPOBKE He  AOMyCcKaeTca  AAMTeNbHoe
BO3AENCTBME HU3KMX TEMMNEPATYP U PE3KME TONYKM.
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CUCTEMA OBEPATHOIO OCMOCA

7  YcTpaHeHWe HencnpaBHOCTEN

BHUMAHWE! /tobble aAMarHoCTMYECKME U PEMOHTHble PaboTbl
[OJ/IKHbBI BbINOMHATLCA Ha 0bDecToyeHHOM ycTaHoBKe. K paboTe ¢

3ﬂe|—(TpW—IeCKOl\/JI 4aCTbO AOMNYCKakdTCA TOJIbKO /MLUaQ,

nmetoLpne

COOTBETCTBYHOLIME AOMYCKN N KBaAUPUKaLmio!

Mpobnema |MpnumHa YCcTpaHeHue
Ha pene koHTpona | OTcyTCcTBME [MpoBepbTe ceTeBOE HanpaAXeHue,
da3 He cBETUTCA | aN1eKTpONUTaAHMA L,eN0CTHOCTb Kabens

3e/1eHbIN
WNHAMKaTOP

3N1EKTPONUTAHMSA, SNEKTPUYECKME
KOHTaKTbl B WKady ynpasaeHus

HekoppeKTHble NnapameTpsl
2NEKTPONUTaHMA (KPaCHbIN
WHANKATOP, MUTatoLLIMIA
WHAMKaTOP 1 Apyrue
CUTHA/bl KDOME 3€/1eHOTO)

CmoTpuTe B NacnopTe Ha pene
KOHTpona ¢as, nmbo obpaTnTech B
CNyXKOY TEXHUYECKOM NoAAePKKM

KoHTponnep He
3anyckaeTtca
nocne BKAYEHUA
andaBTOMaTa

CpabaTtbiBaHWe pene
KOHTponAa ¢as

Ha ycTaHOBKY 40/1HO N0AaBaThCs
nuTaHWe, COOTBETCTRYIOLLEE
NacnopTHbIM TpeboBaHMAM

BbinageHue nposoaa
NUTaHWA U3 pa3bema
NAaTbl KOHTPOANEPA

HagnexHo 3adukcupymte
3aXMMHbBIMW BUHTAMM NPOBOAA
nuTaHuA B pasbemax «220V»
KNeMMHOM KONOAKM Ha naaTe
KOHTpO/1epa YCTaHOBKM

[pyrue HencnpasHOCTH

ObpaTtuTech B CyKOY TEXHUYECKOM
NOAAEPHKKN

CpabatbiBaHue
(oTkNtOUEHME)

andasTomaTa

nocse 3anycka
YCTaHOBKM

MapameTpbl ceTn
SNIEKTPOMNUTAHUNA He
COOTBETCTBYIOT
TpeboBaHMAM

Ha ycTaHOBKY [0/13KHO NOAABATHLCA
cTabunmamposaHHoe nuTaHme 380-
400 B, 50 'y, 6e3 nepenanos/
nafeHns HanpsxKeHus.

[Lpyrve HencnpaBHOCTM

Ob6paTtuTech B CyKOY TEXHMYECKOM
NOAAEPHKKM
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Mocne
BK/IOYEHUNA
KOHTpO/Eep He
BXOAUT B PEKMM
«lpouns3soacTeo»

KoHTponnep B pexxmme
«OxmpaHmne»

e [IpoBepbTe ypOBEHb BOAbI 1
NOJIOXEHWE NOMNNaBKOBOTO BbIK/IO-
YyaTena B HAKOMUTENbHOM eMKOCTU
o [IpoBepbTe MHUIO NepmeaTa Ha
Hanuyune n3rnbos 1 NPenATCTBUI
NOTOKY BOAb!

o [poBepbTe AaBneHME B rMAPO-
aKKyMyNATOpe, eC/IN OH YCTaHOBNEH

KoHTponnep B pexxmme
«Cron»

HazexHo 3adukcnpymnte
nepemblyky B pasbemax «STOP»
KNE€MMHOWN KONOAKM Ha naaTe
KOHTpO/1/Iepa

Hacoc Bbicokoro
[aBNeHna He
3anycKkaercs,
Korga KOHTpoInep
B peXxmme
«[Mpon3BoacTBOY»

BbinapeHwe npososa
NUTaHWA U3 pasbema

e Yb6eamTech, YTO NpoBOJ,
ynpaBaeHUs KOHTaKTopa (CM. 3.
CXemy) HageHo 3apUKCMpPoBaH B
pasbeme «F» rpynnsl «<PUMP»
KIEMMHOMN KOIOAKM Ha naaTte
KOHTpO//1epa YyCTaHOBKM

e YbeauTech, YTo NpoBoaa Kabens
nUTaHMA Hacoca 3adUKCMpPOBaHbI B
pasbemax 2 (dasa), 4 (HoMb) KOHTaK-
TOpa B pacnpeaeuTenbHOM LLUTKe

[pyrvue HencnpasHOCTH

Ob6paTtuTech B CyKOY TEXHUYECKOM
NOAAEPIKKN

KoHTponnep B
pexnme aBapumn
no HU3KOMY
nasnexuto (nocne
5 nonbITOK
BK/IIOYEHUS
Hacoca)

Hu3Koe AasneHne BoAbl Ha
BXO/E B YCTaHOBKY

Y6eamTeck B TOM, YTO NapameTpbl
CUCTEMbI BOAOCHADKEHUA
COOTBETCTBYIOT NacnoPTHbIM
TpeboBaHMAM YCTAaHOBKM

Mepernb/3acopeHue
NoABOAALLEro LWaHra
b0 HeoCTaTOYHbIN
anameTp Tpybbl

YcTpaHuTe nepernbbl 1 3acopeHms
noasoAsLWen TPYOKM UM LLNAHTa.
He ncnonbayiTe avHHbIE TpyObl
Masioro ceyeHus

3acopeHue BXo4HOro
MexaHnyeckoro ¢puabTpa

MpoBepbTe COCTOAHME KapTPUIKa
buUNbTPa M 3aMeHUTE ero B cayvae
HeobxoaAMMOCTH

[Lpyrve HemMcnpaBHOCTM

Ob6paTtuTech B CyKOY TEXHMYECKOM
NOAAEPHKKN
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MoBbllWeHHadA
3/1eKTPOoNpPoBOA-
HOCTb NepmeaTa

TemnepaTypa BOAb! Ha
BXOZE Bbille A0NYCTUMOM

Vi3mepbTe TemnepaTypy BoAb! 1
ybeamTechb B TOM, YTO OHa COOTBETCT-
BYET NacnopTHbIM TpeboBaHMAM

HeKoppeKTHO ycTaHoBNEHO
[aBfeHne B MeEMBPAHHOM
mozayne n cbpoc

3anuwmTe NoKasaHWA POTameTpoB
M MaHOMETPOB YCTAaHOBKM U
obpaTnTeCh B CNYKOY TEXHUYECKOM

KOHLEHTpaTa NOAAEPHKKN
KayecTBo BOAbI He Y6eamTecsh, 4To nokasartenm
cooTBeTcTByeT aHasnv3a BOAbl COOTBETCTBYIOT
TpeboBaHUAM NacnopTHbIM TpeboBaHUAM

MospexaeHWe yNaoTHU-
TENbHOro KOMbL@ Memb-
PaHHOro 31eMeHTa UK

coeanHUTENbHOM MYdTbI

3ameHunTe YNAOTHUTEIbHOE KONbLO

3arpAsHeHne membpaHsl
(conpoBoaaeTcs CHU-
*KEHHOM Npor3BOANTENb-
HOCTbtO MO Nepmeaty)

BbINOAHWUTE XMMMUYECKYIO
pereHepaLmio («MPOMbIBKY»)
MeMbpaHHbIX 3/1eMEeHTOB

MexaHunyecKkoe
nospexaeHue
MeMbpPaHHOTo 3n1eMeHTa

3ameHnTe NoBPEKAEHHDbIN
MeMBPaHHbIN 3N1eMEHT

Lpyrve HemcnpasHOCTM

ObpaTtnTech B CAyKHOY TEXHMYECKON
noAaAgPHKKM

CHuXKeHHan CNUWKOM HU3KaA N3mepbTe TeMnepaTtypy BoA4bl U
npousBoAMTE b- | TEMNEPATYPa NOAABAaEMON | CBEPLTE C NacnopTHbIMK Tpebosa-
HOCTb MO BOZb! HUAMM COTNAcHO cneuuduKaLmnm
nepmearty HeKOpPEKTHO yCTaHOBAEHO | 3anULWMTE NOKa3aHWA POTaMeTPOB
OaBaeHne B MeMOPaHHOM | M MaHOMETPOB YCTAHOBKM U
mogayne u cbpoc 06paTUTECH B CYKOY TEXHUYECKOM
KOHUEeHTpaTa NOAAEPIKKM
3arpssHeHMe membpaHbl | BbINOSHUTE XMMUYECKYLO
pereHepaLmio («XMM. NPOMbIBKY»)
MeMBpPaHHbIX 9/1eEMEHTOB
Opyrve Ob6paTtuTech B C/yKOY TEXHUYECKOM
HencnpaBHOCTH NOALEPIHKKM
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KOHTPONNEP
1 XapaKkTepucTuku

KoHTponnep OC 5000 npegHasHayeH ANA aBTOMATMYECKOro Mau

PYYHOrO ynpaBaeHns paboTol 06paTHOOCMOTUYECKMX YCTaHOBOK.
KoHTponnep OC 5000 obecneunBaer:

— aBTOMATMYECKOE BKAKOYEHME M OTK/OYEHME YCTAHOBKM MO CUrHaNy
[aT4yMKa YPOBHA B COOPHMKE NepmeaTta Uam AasaeHus B IMHUN
nepmeaTa C NnpeasapuUTebHON MMAPaBANYECKON MPOMbIBKOW;

— aBapUWIMHOE OTK/IOYEHME YCTAaHOBKM NO CUTHaNaM AaTYUKOB
CyXOro xofa, n36bITOYHOro AaBNeHNA B MOAYNE;

— OTK/IHOYEHME YCTAaHOBKM N0 BHelWHemy curHany «CTOMM»;

— TMAPABIMYECKYIO MPOMbIBKY MEMOPaAH Mo BPEMEHHOM LIMKIONPaMME;

— MOCTOAHHbIM KOHTPO/1b 3/1EKTPOMNPOBOAHOCTN M TEMNEPATYPbI
nepmearta npu UCNob30BaHNN KOMOMHNPOBAHHOIO AATYMKa,
BXOAALLErO B KOMM/IEKT MOCTaBKMY;

KoHTponnep npeaycmaTpuMBaeT  BO3MOMHOCTb  yNpaBieHUs
NOMNOMIHUTENbHBIM  3/IEKTPUYECKMM  KNanaHOM Mo  ABYM CXEeMam
NOAKOYEHMA (CM. NpUNOXKeHMe):

— C NOoAMECOM UCXOAHOM BOAbI;
— C NPOMbIBKON meMmbpaH NnepmeaTom.

KoHTponnep Takke noaaepnBaeT cneaytouime GyHKUMK:

— NOAK/AYEHNE KaK HOPMaIbHO OTKPbITbIX, TaK M HOPMa/TbHO
3aKPbITbIX AATYMKOB AABAEHMNA U YPOBHS;

— aBTOMATMYeCKas KOPPEKTUPOBKA NMOKa3aHMI
3/1eKTPONPOBOAHOCTM NepmeaTa OT ero TemnepaTypbi;

— BO3MOMHOCTb aBapUIMHOrO OTK/IOYEHMA YCTAHOBKM MO
NpeBbILEHNIO NOKa3aHWM 3N1EeKTPONPOBOAHOCTM NepmeaTa;

— MpOCTasn KaAMbpoBKa AaTUMKA NEKTPONPOBOAHOCTM MO ABYM TOUYKaM;

— 3allMTa MEHI0 HaCTPOEK, KaIMBPOBOK M CepBMCa COOTBETCTBYHOLLIMMM
NaponsMK, BOSMOKHOCTb M3MEHEHMA Napoen;

— BO3MOMXHOCTb OTK/ILOYEHUA YCTAHOBKM MO UCTEYEHMM 334aHHOTO
BPeMeHM HapaboTKM C onoBel,eHMeM NOb30BaTENS;
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— BO3MOXHOCTb yrnpaBaeHMA Kak CONIEHONAHBIMUN KNanaHamm (I'IO
,EI,ByXI'IpOBO,EI,HOIZ CXEN\e), TaK 1 3a4BVXKaMKn C CepBONpPMBOaaMm

(no TpexnpoBoAHOM cxeme);

3/'IeKTpOHHaFi CXemMa KOHTpO/NeEpa obecneynsaer BbICOKYIO

NnomMexo3alnueHHOCTb n HaJEXHOCTb

paboTbl 33  cuet

ra/lbBaHN4YeCcKom pa3BA3KM BXOO0B M BbIXOA0B KOHTPOJIEPA.

KOHTPONNEP
2  Cneundukaumm

dneKkTponuTaHme 230 B, 50-60 Iy,
npeaoxpaHunTens 6 A

MouwHOCTb 4 BA

Knacc 3awmthl IP 65

Jonyctnmaa TemnepaTypa B MOMeLLEHNM 5..40°C

Bec 0,25 kr

Pasmepsbl (OxLLIxB)

60x120%x250 mm

Mpenesnbl USMEPEHUS 3NEKTPONPOBOAHOCTH NPU
paboTe ¢ KOMBMHMPOBAHHBIM AATYMKOM,
BXOAALLMM B KOMM/IEKT NOCTaBKM (BbIOMPatOTCA B
MEHI0 HacTpoeK)

0...50 MKCm/cm
0...1000 mkCm/cm
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O6opyaoBaHue WUTa

O603Hau. Koa npoaykTa O6opynoBaHue

AO OC5000EN KoHtponnep OC5000

Al SM1P1400 ABTOMAT. BbIKAtOYATENb 3aLLUMTLI ABUTATENA
A2 C4P1 AToMaT C4 1-noNtoCHbIN

KF1 PMV50A575 Pene KoHTpons das

TR1 TDTRO15 TpaHchopmaTop 15 BT 230/24 B =
SB1 8LM2TB6344 KHonKa rpnbosmaHasn

R1..R4 RM845230 Pene mnHnatiopHoe, 230 B =~

HL1 AD220VACR Jlamna curHanbHaA KpacHaa 230 B =
HL2 AD24VADCR Nlamna curHanbHaa KpacHaa 24 B = /=
R5 RM845024AC Pene mmnHuaTiopHOe, 24 B =~

KM1 BF2510A220 KoHTaKTOp 3-noatocHbIn, 25A

X0 WK6 Knemma sunHToBad WK 6

X1..X2 WK25UVO Knemma BuHToBaa WK 2,5

MoaKknloueHUs BHELLHUX YCTPOICTB

Knemmbl Hanpsxenne  ObopyaoBaHue

X0/1—X0/3 400 B ~ MWTaHWe ycTaHOBKM, TpM dasbl 230 B =
X0/N MnTaHMe YyCTaHOBKK, HENTPab

X0/GND L 3alMTHOE 3a3eM/IeHMe YCTaHOBKM
X1/1—X1/2 230B = Hacoc-f03aTop aHTUCKaNaHTa

X1/3—X1/5 230B = Bxo4HOM 31eKTPONPUBOAHBIN KpaH
X1/6—X1/8 230 B =~ DNeKTPONPMBOAHbIN KpaH MAPONPOMbIBKM
X1/9—X1/11 230B = BalinacHbIn 31eKTPONPUBOAHbLIN KpaH
X2/1—X2/2 5B BHeLWHWIA curHan ocTaHoBa

X2/3—X2/4 5B Pene HM3KOro AaBneHnaA BOAbl Ha BXoAe
X2/5—X2/6 5B Pene BbICOKOro AaB/ieHUs BoAbl Ha MembpaHe
X2/7—X2/8 5B Pene BbICOKOro AaBneHMA BOAbI Nepmeata
X2/9—X2/10 5B MonnaBKkoBOE pese YPOBHS BOAbI
X2/11—X2/12 24 B~ lMonnaBKoBOE pesie YPOBHA aHTUCKANaHTa




KOHTPONNEP
3 PeXumbl paboTsl

PaboTatolWmii  KOHTPONNEP MOXKET HaxoAMTbCA B OAHOM W3
pexxmnmoBs paboTbl: MNpounssoactso, OcTaHoB, MNpombiBKa 1, NMpombiBKa
2, OxunpaaHue, Asapua. pu BKAOYEHMM KOHTpOANep oTobparkaeT
BEPCUIO MUKPOMPOTrPamMbl U NepexoamnT B pexunm «ponssoacTBo»,
eCNN HeT CWUrHana, 4to CHOPHMK OYMLLEHHOW BOAblI HaMOAHEH (OT
MONNaBKOBOrO BbIKAOYATENA) M CUTHANA Pene AaB/eHnsa nepmeaTa.

HacTpolka ©  ynpaBAeHWe KOHTPOJ/EPOM  OCYLLECTBAAETCA
kHoMKamu [> START n [ STOP Ha nepenHeit naHenu. TeKyLmMi pexmnm
M BaykHaA MHOoOpMauma oTobparKaeTca Ha MKUAKOKPUCTANINYECKOM
amcnnee. PasmbikaHMe Uenu mexay kKnemmamm ‘STOP” Ha nnate
KOHTPO/1/1IEpa BbISOBET Mepexo KOHTposiepa B pexrMm «OCTaHOB» U3
NtoHOro TeKyLero pexkmMma. na Bo3BpaLleHMs K NpepBaHHOMY PEXUMY
HYXKHO 3aMKHYTb Lienb Mexay Knemmamu ‘STOP. 3T KneMmbl MOryT
MCNONb30BATLCA ANA NOAKAOYEHNA BHELIHEero YCTPOMCTBa, Hanpumep
MEexXaHM4YecKoro GuabTpa NpeaBapuUTeIbHOM OYUCTKM, ANA OCTAHOBKM
PaboTbl YCTAHOBKM BO BPeEMA pereHepaumm puabTpa.

OnvcaHWe peXxMMOoB KOHTPO//IEpa.

MPON3BOLACTBO

B pexume «[pomn3BOACTBO» YCTAHOBKA MOTPEBASET WCXOAHYHO
BOAY M Mpou3BoaMT nepmeat. KOHTpoAnep HaxoamMTca B AaHHOM
pemMme MNpu  YCNOBMM  OTCYTCTBMA  CWUFHAAOB  MOMJAaBKOBOTO
BbIK/lOYATENSA, pene AaBneHna nepmeata M aBapuinHbIX CUTHANOB.

CoCTOsAAHME 3NEKTPUYECKNMX BbIXOLOB KOHTPONNEPA B PeXMME «[TpOM3BOACTBOY

Hacoc BbIC. AaBNeHMA | BK.
N HAaCOCbI-403aTOPbI

BxoHOM KnanaH OTKPbIT
KnanaH npombIiBKM 3aKpbIT
KnanaH noameca OTKpbIT (ecan B n.1.3 nporpaMmMpoBaHuMA

KOHTpO/11epa yCTaHOBAEHO «O»)

24




3aKpbIT (ecan B N. 1.3 NPOrpammmpoBaHmnsa KOH-
TPO/NEepPa YCTaHOBNEHO HEHY1EBOE 3HaYeHMe)

| ABapPUIAHbIN CUTHAN ‘ BbIK/I.

Ha aucnnee nonepemeHHo oTobpaxkatoTca obuwee Bpems
HapabOTKM, OCTAaTOK BPEMEHM A0 CEPBUCHOrO OOCAYKMBAHUA (ecan
coobluleHne O CEepBUCHOM OOCAYXMBAHWM BKAOYeHO B M. 3.1
NPOrpaMMMpPOBaHMNA  KOHTPOA/epa), TemnepaTypy W  3eKTpo-
NPOBOAHOCTb NMepmeata (Npy HaAMYMKM OATYMKA ITUX MOKasaTesnen).
OfHOKpaTHOEe HakaTue KHoMKu > START  Bbi3biBaeT  pexum
«MpombiBKa 1». Haxatne kHonku [> START gBa pasa B TeuyeHue
0,5 cekyHO, BbI3biBaeT pexmm «[1pombiBKa 2». HaxaTtme KHOMKK
[0 STOP Bhi3biBaeT peskum «OctaHOB» (py4HOM). Mpu NOCTyNaeHUM
CUrHana pene BbICOKOTO BXOAHOrO JaBfieHMA, pene HU3KOoro
BXOHOTO AaB/EHMA, UM BbICOKOW 31EKTPONPOBOAHOCTM Nepmeara,
KOHTPOAEP MEPENAET B PEXUM «ABapUAY.

MPOMBbIBKA 1

Bo Bpema npombiBkM No1 membpaHHbIM MoAynb (Moaynn)
MPOMbIBAOTCA MOTOKOM MCXOAHOW BOAbl C BONbWMM PacXoA4oM, Npu
3TOM BCA NPOMbIBHasA BoAa cbpacbkiBaeTca B ApeHa. [Tpombiaka Nol
BbIMO/IHAETCA aBTOMATUYeCKM B pexunme «[1ponsBoacTBO» C
NepmoaMYHOCTbIO, 3aJaHHOM B LWare nporpammumpoBaHua 1.5, 8
pexnume «OxunaaHue» C NEepPUOAMYHOCTbIO, 3aZaHHOM B Lare
NporpaMmmmpoBaHmMa 1.6, a TaKxe Mpu nepexoge U3 pexunma
NPOM3BOACTBA B PEXUM OXMAAHMA. «[1pombiBKa 1» MOXKeT OblTb
BbI3BaHa BPYYHYIO HaxkaTMem KHoMKu > START.

CoCTOAAHME 3NEKTPUYECKMX BbIXOLOB KOHTPOMNEPA B pekmme «[TpombiaKa 1»

Hacoc BbIC. AaBNeHMA | BK.

1 HaCOCbI-4,03aTOPbI

BxoaHoM KnanaH OTKPbIT
KnanaH npombIBKM OTKPbIT
KnanaH nogmeca 3aKpbIT
ABapPUIHBIN cUrHan BbIK/.
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Haxatve kHonku [ISTOP npekpawaer npombisky Nol u
NepeK/oyaeT KOHTPOAEP B PEXMM OCTaHOBa. HaKaTme KHOMKu
[> START npekpalyaeT npombiky Nol v 3anyckaeT npombisky No2.
MoCcTynneHne CUrHana pesne HM3KOro BXOAHOMO AaBAeHMA AWM BbICOKOrO
BXOAHOMO [aB/IEHNA BbI3OBET MNepexod B pexum asapun. KOHTPOsb
HW3KOro BXOAHOrO AaBAeHUA BO Bpema npombiski No1 mam No2 moxet
ObITb OTK/IOYEH B LLIAre NPOrpaMmmMpoBaHmMsa KoHTpoinepa 1.7.

MPOMBbBIBKA 2

B xoae npombiBkM No2 membpaHHble MOy MPOMbIBAOTCA
nepmeaTom M3 COOPHMKA OYMLLEHHOW BOAbI, NMOAABAEMbIM Yepes
cneumnanbHbli NaTpyboK HAaCOCHOM CTaHLUMEN OYULLLEHHON BOAbI.

AnAa  BO3MOMXHOCTM  OCYLWL,EeCTBAEHMA MNPOMbIBKM No2,
cmcTema obpaTHOro ocmoca [0/KHa ObITb
YKOMM/IEKTOBAHA 3NEKTPUYECKMM KNanaHOM Noameca.

lMpombiBKa N22 npounsBOAMUTCA aBTOMATUYECKM MOC/Ee MPOMbIBKK
Nel, B TOM caydae ecam B M. 1.3 nporpaMmmmnpoBaHMA KOHTPOEepa
33[aHO HeHyneBoe 3HadyeHuwe. Ee MOXHO BbI3BAaTb BPYYHYIO
HaXKaTvem KHomku > START Bo Bpemsa npombiBki No1, uav ABOVHbIM
HaxkaTvem kHomku > START Bo Bpema Npon3BoAcTBa.

CoCTOAAHME 3NEKTPUYECKMX BbIXOLOB KOHTPONNEPA B pemme «[TpoMbiBKa 2»

Hacoc Bbic. gaBnenusa | Bka. (ecam B n. 1.4 nporpammmpoBaHus
M HAcOCbI-103aTOPbl | KOHTPO/I/1IEPA YCTAHOBAEHO «BK/1.»)
BbIKA. (ecav B n.1.4 nNporpammmpoBaHMs
KOHTPO/1I/Iepa YCTaHOB/IEHO BbIK/1.»)

BxoaHOM KnanaH OTKPbIT
KnanaH npombiBKM OTKPbIT
KnanaH nogmeca OTKPbIT
ABapPUIHBIN cUrHan BbIK/.

Haxkatme KkHonmku [ STOP npekpawaer npombisky Ne2 u
NepeBOAMUT KOHTPOJIEP B PEXMM OCTaHOBa. HaxaTue KHOMKu
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> START npekpaliaeT npombisKy No2 v nepeBoauT KOHTPOANep B
PEeXMM MPOU3BOACTBA /MO0 PEeXMM OXMAAHMA (B 3aBMCMMOCTM OT
CUTHaNOB pene AaB/ieHna nepmeaTa M NonaaBKOBOrO BbIKAOYATENS).

ORNOAHWNE

B pexmnme oxXnaaHnAa npomsBoacTtBO MPMUOCTaHOB/1EHO, CUCTEMA
HaXoaAunTCA B COCTOAHMKM TOTOBHOCTU BO306HOBUTL npom3soacTtso
Ol—ll/lLLI,EHHOl)’I BOAbl. HOHTpO!’I!’Iep BXOAWT B pPeXMM OXMNAOaHUA MpPpU
NnoNly4eHNN CUTHANaQ pene AaBsieHnA nepmeata Uan nornaaBkoBOro
BbIK/TKOYATENA.

CocToaxue INEKTPUYECKUX BbIXOJ0B KOHTPO/IEPA B PEXNME «OxnaaHme»

Hacoc BbiC. AaBNeHMA | BbIKA.
1 HacoCbl-403aTopb!

BxoaHOM KnanaH 3aKpbIT
KnanaH npombiBKM 3aKpbIT
KnanaH nogmeca 3aKpbIT
ABapPUIAHBIN cUrHan BbIK/.

HaxkaTve KHonku [ STOP nepexkniounT KOHTPOAEP B PEKMM
ocTaHoBa. HaxaTue KHonku > START nepexniount KOHTpoanep:
— B pPeXMM MNpOM3BOACTBA, €C/NM OTCYTCTBYKOT CUrHanbl pene
[AaBNeHMA nepmeaTa M NoniaBKOBOro BbikAtoYaTens, nmbo
— B pexum npombiBKM Nol (M No2, ecan n.1.3 ycTaHoBfeHa
HeHyneBas A/MTENbHOCTb), NMOCAEe KOTOPOW KOHTPO//IEp BEPHETCA B
PEXUM OXMOAHNA.

[locne npekpalwleHWa CuUrHana pene AaBleHWa nepmeata Wam
MOMJIaBKOBOrO  BbIK/JtOYATENIA KOHTPO/IIEP BEPHETCA B PEXUM
Npon3BOACTBA.

ABAPUA

B pexume aBapum NPOM3BOACTBO MPMOCTAHOBAEHO ON1A 3alUWUTbI
CNCTEMDbI B CNlyd4ae BO3HUMKHOBEHWA OMACHbIX yC}'IOBl/IVI 3KCNayataunun.
PeXXnm aBapumm BKAOYAETCA B CydYae NoCTynaeHnsa CUrHa 08:
— HM3KOro BXoAHOro AaBaeHnA (,EI,/'IH 3alNTbI OT «KCyXOro xoaa» Hacoca),
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— BbICOKOrO BXOAHOrO AasneHua (4N 3alMTbl OT MexaHWMYecKoro
noBpexaeHusa),

— BbICOKOW 3/1EKTPOMNPOBOAHOCTM NepmeaTta (BO3MOMXKHO MOBpexaeHMe
MeMbBPaHHbIX 9/1EMEHTOB).

Cocroaxue INEKTPUYECKUX BbIXOJ0B KOHTPO/IEPA B PEXNME «ABapvm»

Hacoc BbIC. AaBNeHNA | BbIKA.
M HacoCbl-403aTopb!

BxogHoW KnanaH 3aKpbIT
KnanaH npombIBKM 3aKpbIT
KnanaH nogmeca 3aKpbIT
ABapPUIAHBIN cUrHan BKJ.

PeXkMm aBapum MOXKeT ObITb 3aBepLUEH TOIbKO BPYYHYHO HaXKaTMem
kHoMKM [> START. Mepes, BbIXOAOM U3 pekmnma «Asapua» HeobXxoarmo
ybeamTbea, 4TO NPUYMHA BO3HMKHOBEHMA PEXMMA YCTpaHeHa. Haxkatune
kHonku CJ STOP nepesefeT KOHTPOMNEP B PEXMM OCTaHOBA.

OCTAHOB

B pexume «OCTaHOB» MNPOM3BOACTBO MPUOCTAHOBAEHO A0
NOCTYM/JIEHNA CUrHaNa O BbIXOAE M3 OCTaHOBA. PEXMM BbI3bIBAETCA
HaxaTrem kHonku I STOP 8 ntobom pexunme paboTbl KOHTPOANEPa,
NMMBO  INEKTPUYECKMM CUTHANOM Ha BxoAbl 6, 7 Ha nnaTte
KoHTpoAanepa (knemmbl ‘STOP’). Bbixod M3 ocTaHOBa MPOU3BOAMUTCA
HaxaTvem KHonku [> START B nmepBom cayyae, M npekpalieHuem
9N1EeKTPUYECKOrO CUrHaNa Ha NAaTy KOHTPO/1I/1Iepa BO BTOPOM C/y4ae.

CocTosaHue INEKTPUYECKUX BbIXOJ0B KOHTPO/IEPA B PEXNME «OcTaHoB»

Hacoc BbIC. AaBneHNA | BbIKA.
1 HaCcOCbI-4,03aTOpPbI

BxoaHoM KnanaH 3aKpbIT
KnanaH npombIBKuM 3aKpbIT
KnanaH noameca 3aKpbIT
ABapUIHbIN cUrHan BbIK/.
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KOHTPONNEP

4 [lporpammmpoBaHue

[na KoppeKTHOM paboTbl KOHTPOIIEPA HEOBXOAMMO 3anpPorpaMmmm-
pPOBaTb MapameTpbl ero GpyHKUMOHMPOBAHMA. ITW MapaMeTpbl MOryT
ObITb U3MeHeHbI B OO0 MOMEHT B NI0BOM PEXMME YCTaHOBKM, NpU
OTKJTOHEHWM SNIEKTPOIHEPTNM OHM COXPAHAROTCA.

[na BHECEHWA U3MEHEHMI B NpOrpammy, HeobXO0AMMO HaXKaTb U
yaep*unsaTb B TedeHme 8 cekyHg, kHonky [ STOP go nossneHusa Ha
Aucniee NpuraalleHna MeHto.

Onsa nepemelleHmA B MEHIO M M3MEHEHMWA HAaCTPOEK KOHTPO/Iiepa
Mcnonb3ytoTca KHonkm > START v I STOP.

HaaTue kHonku [> START nepemellaet Kypcop BNPaBO Ha OAHY
NO3NUMIO M NpU  OOCTMMKEHWM MOoCAeAHen Mo3nMuMM  BHOBb
BO3BpaLLAeT ero B Ha4a o CTPOKM.

Hakatue kHonku O STOP:

— Korga Kypcop HaxoAmTcs Nof KakMm-1mbo YMCI0BbIM
3HaAYEeHMEM, YBENNYMBAET 3HAYEHME Ha 1;

— Korga Kypcop HaxoAuTcs Nnof KakmMm-ambo nepemMeHHbIm
3HavyeHunem (Hanpumep, NC B n.1.9 meHto HacTpoek), MU3MeHAeT
3HaYeHMe NepemMeHHON Ha caeaytollee AOMYCTUMOE;

— Korga Kypcop HaxoAuTcs Nnoj CMMBOJIOM >, NMOATBEPKAAET
BBEAEHHbIE IaHHbIE N NEePEBOANT B CAEAYIOLWMIA MYHKT MEHIO.

CTPYKTypa MeHIo 3aBofcKue
HaCTPOUKM

1. MeHto HacTpoek (naposb) 0000

1.1 3aaeprKKa BKAKOYEHMA HAacoca 10 cek

1.2 AANTEeNbHOCTb MPOMbIBKM 1 60 cek

1.3 AANTEeNBbHOCTb MPOMbIBKM 2 0 cek

1.4 cocToAHWE Hacoca BO BPeMA MPOMbIBKM 2 BbIK/I

1.5 nepnoanYHOCTb MPOMbIBKW B peXmnme «[1pom3BoacTBO» 4 yac

1.6 NepnoaAnNYHOCTb NPOMbIBKM B pexmme « OxmnaaHme» 24 yac

1.7 pene HU3KOTO AaBaeHMA NPU NPOMbIBKE BKA

1.8 TMN pene HWU3KOro AaBAEHNA NO

1.9 3apeprkKa OTKAOUYEHMA NPU CPabaTbiBAHWKN pesie HU3KOro AaBaeHua 3 cek

1.10 TMn pene BbICOKOTO AaBEHNA NC

1.11 Tvn pene AaBneHWA nepmeata NC
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1.12 3aseprKKa OTKAOYEHUA NPU CpabaTbiBaHUM pese AaBNeHUA nepMeata 1 cek

1.13 TMn AaT4mKa YPOBHA NC

1.14 3apepKa cpabaTblBaHWA AaTYMKa YPOBHA 1 cek

1.15 amManasoH namepeHus snextponposoaHoctu (0...1000 mkCm/cm) BK/

1.16 amManasoH namepeHus snexktponposogHoctu (0...50 mMKkCm/cm) BbIK/

1.17 nopor OTKAOYEHMA NO NPEBBILEHNIO 31EKTPONPOBOAHOCTH 0 MKCm/cm
1.18 3a4eprKKa OTKAOYEeHMA NO NPEBbILEHNIO 3NEKTPONPOBOAHOCTH 0

1.19 patymk Temnepatypbl BKJI

1.20 TemnepaTypa nepmeaTa (€Cv AaTYMK TEMMIEPATYPbl OTCYTCTBYET)

1.20 penvTens TemnepaTypbl (CAM AATYUK TeMNepaTypbl NPUCYTCTBYET)

1.21 HOBbIN Napoab

2. MeHo KannbpoBKM (Naponb)

2.1 yCTaHOBKA NEPBOMN TOUKM

2.2 yCTaHOBKa BTOPOM TOUYKM

3. MeHto cepsuca (naposb) 0000
3.1 6IOKMPOBKA NO UCTEYEHUMN NEPMOAA CEPBUCA BbIKA
3.2 nepu1og cepsuca 500 yac

3.3 HOBbIV CEPBUCHbIN Napo/b

1. MeHto HacTpoek.

[na Bxoda B MeHIO HACTPoOeK M3 Ntoboro pexkmma paboTbl yCTaHOBKM
HeobXOAMMO HaxaTb W YAEP)KMBATb B TeYEHWE 8 CeKyH[ KHOMKY
[0 STOP no nossneHus Ha Aucrnaee NpurialleHms MeHo HacTpoek. Mpu
HawaTm [> START B NpuriaeHu MeHI0 HaCTPOeK KOHTPOIaep
3anpalMBaeT Mapo/ib MeHto HacTpoek (no ymondanHuioo 0000). Mpwu
NPaBWbHOM BBOZE MApPOaA KOHTpoAaaep nepexoauT K n. 1.1 meHto
HacTpoeK, Npu HeBepHOM naposie nossaseTca coobueHmne ERROR, Ha
AMcnnen BbIBOAMTCA NPUTAaLLEHNE MEHIO KaIMBPOBKM.

MNpn Haxatum KHornkm LI STOP B MeHIO HaCTpoeK, KOHTpoA/ep
oTObpaKaeT NpUrnalleHne MeHto Kanmbposku. Mpu ycnewHom Bxoae B
MEHI0 HaCTPOEK KOHTPO/IIep NpeasiaraeT caeaytowme HaCTPOMKM.

1.1. BkAtoyeHme Hacoca: BpemMa 3a[eprKKM BKAOYEHMA Hacoca
BbICOKOTo AlaBneHuns (0-255 cek) B Havyane pexunma «lpon3BoacTBo»
nocae OTKPbITUA BXOAHOrO KaanaHa.

1.2. MpombiBKa 1: ANNTENbHOCTb pexnma «l1pombiBKa 1»

(0-255 cek). Ecnm yctaHoBneHo 000, «[MpombiBKa 1» He BbINOHAETCA.

1.3. MpomblIBKa 2: ANNTENBbHOCTb peXnma «l1pombIBKa 2»

(0-255 cek). Ecnm yctaHoBneHo 000, «[MpombiBKa 2» He BbIMOJIHAETCA.

1.4. BkntoyeHme Hacoca BO BPeEMA MPOMbIBKN 2: ec/in
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YCTaHOB/IEHO BbIK/1, HACOC BbICOKOrO AaBAeHMA He 3a4eMCTBYeTCA.

1.5. YactoTa NpoMbIBOK B pexmme «[1pon3BoaCTBO»:
nepuoanyHocTb (0-255 Yac) npuHyAnTEeNbHOM TMAPABANYECKOM
NPOMBbIBKM B pexume «[1pon3BoacTBO». B ciyvae yCTaHOBKM
HY/1E€BbIX 3HAaYEHWI MPOMbIBKA B pexmnme «Npon3BoacTBO» He
BbINOJIHAETCA.

1.6. HacToTa NPOMbLIBOK B PEXMME OXMAAHUA: NEPUOANYHOCTD
(0-255 yac) NpuUHYAMUTENbHOM MAPABANYECKOM NMPOMbIBKU B PEXKMME
«OxnaaHune». B cnyyae yCTaHOBKM HyeBbIX 3HAYEH WM MPOMbIBKA B
pexxmme «OxkuaaHne» He BbINOAHAETCA.

1.7. KOHTPO/Ib COCTOAHUA pesie HU3KOro AaBJ/IEHNA BO BPeEMA
NPOMbIBKM: €C/IM HAaCTPOMKA OTKAtOYEHa (BbIK/1), BO BPEMA NMPOMbIBKM
KOHTPONNEp He pearnpyeT Ha cpabaTbiBaHWe pene HU3KOro
O3ABNEHNA.

1.8. Tun pene HM3KOro AaBNeHUs (pene AaBneHna BoAbl Ha BXOAe
B Hacoc): NO — HopMaJibHO OTKPbITbIN, NC — HOpMasibHO 3aKPbITbIN.

1.9. 3agepxKa cyxoro xoga: sBpemsa (0-255 cek), B TeyeHue
KOTOporo cuctema byaeT ocTaBaTbCA B pexnme «1ponssoacTeso»
nocne cpabaTtbiBaHMA pene HU3KOro AaBaeHMa (Cyxom Xxoa Hacoca).

1.10. Tun pene BbICOKOro AaBaeHUA (pene AaBaeHns BOAbl noce
Hacoca Bblcokoro aasneHma): NO — HopMmanbHO OTKPbITbIN, NC —
HOPMaJIbHO 3aKPbITbIN.

1.11. Tun pene aasneHunsa nepmeata: NO — HOpManbHO OTKPbLITLIN,
NC — HOpManbHO 3aKpPbITbIN.

1.12. 3ageprkka P nepmeaTa: 3a4eprkKa OTK/IIOYEHMA CUCTEMbI MO
CUTHaNy pene BbICOKOro AaBnieHunsa nepmeata (0-255 cek).

1.13. Tun nonnaskoro nepekatodatena: NO — HOpMabHO
OTKpPbITbINM, NC — HOpMa/IbHO 3aKPbITbIN.

1.14. 3ageprKKka AaTYMKA YPOBHA: 3a4ePKKa OTKAKUYEHNA CUCTEMDI
MO CUTHaNy AaTyMKa YPOBHA NepmeaTta B HaKOMUTE/IbHOW EMKOCTMU.

1.15. lnana3oH namepeHma 3N1eKTPONPOBOAHOCTM: eCN BbIOpPaHO
BKJ/1, KOHTpOANEep DyAeT U3MepATb 3NEKTPONPOBOAHOCTb B AMANa30He
0...1000 MKCm/cMm.
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1.16. Inana3oH n3mepeHna aNekTponpoBOAHOCTM: eCAN BbIBPaHO
BKJ/1, KOHTpOANep ByAeT M3MepATb 3NeKTPONPOBOAHOCTb B AMAMNa30He
0...50 mkCm/cm.

1.17. Mopor BbikAOYeHMA No TDS-MeTpy: NOPOr aBapUIMHOTO
OTK/IIOYEHMA CUCTEMbl 06PATHOrO OCMOCA MO BbICOKOW
3/IEKTPONPOBOAHOCTM MepmeaTa.

1.18. 3ageprkKa No 31eKTPONPOBOAHOCTM: 3a4ePHKKa OTKAKYEHNA
YCTaHOBKM MO MPEBbIWEHWIO MOPOra 31eKTPONPOBOAHOCTM
nepmeaTta, YCTaHOBJIEHHOTO B NyHKTe MeHto 1.17. Ecnm nopor
aBapUIMHOro OTKAOYEHWNS YCTAHOBKM HE YCTAHOBEH (YCTaHOBNEHO
Hy/1eBO€e 3HAaYeHME), aHHbIA MNYHKT MEHIO HE aKTUBEH.

1.19. Jatynk TemnepaTypbl: eCan AaTYMK TemnepaTypbl He
aKTMBEH, TO HEOBXOAMMO BPYUHYHO BBECTU TeMNepaTypy nepmeaTa B
cneayolem nyHKTe meHto Hactpoek (1.20). Ecnm gaTumnk
TemnepaTypbl aKTMBEH, TO CAeAYOWMIA NMYHKT MeH0 HacTpoek (1.20)
HedOoCTymneH.

1.20. TemnepaTypa nepmeaTa B rpaaycax Llenbcuna. Temnepatypa
nepmeata HeobxoAMMa 419 KOPPEKTHOTO OTObparKeHNs
3/IEKTPONPOBOAHOCTM NepmeaTa.

1.21. HoBbI Napoib MEHIO HACTPOEK M MEHIO KanMBpPOoBKMX.

2. MeHto KannubpoBKu.

B OaHHOM  MEHI0  OCYLLeCTBAAETCA  KanMbpoBKa  AaTymKa
3NEKTPONPOBOAHOCTM NO ABYM TOYKaM. [locne oKoHYaHMA paboTbl B
MEHIO HaCTpoeK NMbo OTMeHe NPUrNALEHUA HaXKaTMeM KHOMKK
O STOP, wHa aucnnee oTobpakaeTcd  MNpuraalleHne  MeHio
KanubpoBkM. [pu  HaxaTun  KHomku > START  KoHTponnep
3anpalinBaeT MNapo/ib MEHK HacTpoek M Kanmbposkm (n. 1.21
NPOrpaMmMMpPOBaHMA  KOHTpOAAEpa, no ymondaHuio 0000). Mpwu
NnpaBu/ibHO BBEAEHHOM Mapose KOHTpoaaep nepexogut B n. 2.1
MEHI KannbpoBKM, NMpU HEBEpPHO BBEAEHHOM Maposie MOABAAETCA
coobuieHne ERROR, nocne 4ero KoHTpoanep oTobparkaet
npUrnaWleHne MeH CepBuca.

[na ycTaHOBKM NepBOM TOYKM (HyneBasa 3/1eKTPONPOBOAHOCTb)
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PEeKOMEHAYEeTCA MCMONb30BaTb CYXOM AaTYMK Ha BO3ayxe. [1pn 3Tom B
n. 2.1 ycraHasameaetca 0. MOXHO MCN0OAb30BaTb CTaHAAPTHbLIN
PacTBOP C MANOM 3N1eKTPONPOBOAHOCTBIO, TOYHOE 3HAYEeHME KOTOPOM
Heobxoanmmo BBectM B n.2.1. [nAa yCTaHOBKM BTOPOM TOYKM
MCNonb3yeTcA pacTBop ¢ 60/1ee BbICOKOM 3NEKTPONPOBOAHOCTLIO.

HenatenbHo,  4TObGbI  31EKTPOMPOBOAHOCTM  CTaHAAPTHbIX
pPacTBOPOB OblIM NoA0bpaHbl TaKMM 0O6pa3oM, YTODbI OKMAaemble
3HaYeHMA SNEKTPOMPOBOAHOCTM MepmeaTa Nonagany B AManas3oH
MeXay HUMM.

2.1 YctaHoBKa nNepBOM TOYKW. [Ns yCTaHOBKM MNEpBOM TOYUKM
HY)KHO M3B/eYb AATYMK M3 AeprKaTena v yaannuTb M3AULWKKA BOAbI
4yncTon Bymarom Uim TKaHb!HO.

Mocne TOro, Kak MOKa3aHWA 3/1EKTPONPOBOAHOCTM Ha Aucnaee
KOHTpONNEepa B BEpPXHEeW CTpoke CcTabunmampytotca (Heobxoammo
noaoxaaTb 3-5muHyT), kHomkamu [> START u [ STOP cnepyert
BBECTM 3HavyeHMe 000 wn noaTBepauTb BBOA. [locne 3TOro
KOHTpOANEP NepenaeT K cneaytowen ToUKe KaanbpoBKu.

Ecan ana ycTaHOBKM MepBOM TOYKM WMCMNOJSb3YeTCA CTaHAaPTHbIN
PacTBOP, MPOMbITbIN M BbICYLWEHHbIA AATYMK 31EKTPONPOBOAHOCTM
OMyCKAlOT B CTAKaHYMK CO CTaHAAPTHbIM PaAcTBOPOM, M, nocne
CcTabunmsaumm 3HadYeHWss B BEPXHEM CTPoKe Aucnaes, BBOAAT
3NEeKTPONPOBOAHOCTb CTAaHAAPTHOrO PACTBOPA B HMXKHEN CTPOKE.

2.2 YcTaHoBKa BTOPOM TOYKW. [1nAa yCTaHOBKM BTOPOM TOYKM
NPOMbITbIN ~ 0DecconeHHoM BOAOM W BbICYWIEHHbIM  AaT4MK
SNEKTPONPOBOAHOCTM OMYCKAOT B CTaKaHYMK CO CTaHAAPTHbLIM
PacTBOPOM, M Nocae CTabmamsaumm CHUTaHHOTO 3HAYEHNA B BEPXHEN
CTPOKe Aucnnesa BBOAAT  3/1€KTPONPOBOAHOCTb  CTAHAAPTHOTO
pacTsopa.

Mocne noaTBep)KAeHMA BBOAA Ha  AMCNAEN  BbIBOAUTCA
coobuieHmne OK m KoHTponnep otobparkaeT npurialleHne MeHHo
cepswuca.

3. MeHto cepsuca.
B AaHHOM MEeHI yCTaHaBAMBAETCA NEPUOANYHOCTb HAMOMUHAHWA
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O CEepBMCHOM OOCNYKMBAHWUM YCTAHOBKM, @ TaKKe yCTaHaB/NMBaeTCA
610KMpPOBKA  paboTbl  YCTAHOBKM MO  UCTEYEHWUW  33a[aHHOrO
MeXCepBMCHOro neproaa.

[na Bxoda B MeHt cepBuca M3 nwboro pexmma paboTbl
YCTaHOBKM HEOBXOAMMO HaxaTb U yAEepKMBaTb B TedyeHne 8 CeKyH[,
kHonky [ STOP g0 nossneHus Ha AuMcniee MNpUIialieHus MEHHo
HacTpoeK. [lnA nepexoda B MeHK cepBMCa HeobxoaMMo ABa pasa
HaxkaTb KHonky [ STOP u Ha aucnnee otobpasuTca npurialieHme
MEHI0 HacTpoeK. [1n1a BXOo4a B CEPBUCHOE MEHK HYXHO BBECTH
cepBUCHbIM naponb (no ymondanumioo 0000), KOTOpbIA  MOXHO
M3MEHUTb B M. 3.3 MEHIO CepBUCa.

3.1 BAoKMpOoBKa: BKAOUYEHWME/OTKAOYeHME BN10KMPOBKM pPaboTsbl
YCTaHOBKM 06paTHOro ocmoca Mo MCTeYeHWUW 3adaHHoro B . 3.2
cepBucHoro nepuopa. Ecam 6noKMpoBKa He aKTMBMpOBaHa, TO B
pexmme «[l1poM3BOACTBO» MO WCTEYEHMM CEPBUCHOrO Mepuoaa
nonaeT OTpMUATENbHbIM OTCYET BPEMEHM, TaK Ha3blBaemMas
nepepabotka. Ecnn 610KMpOBKa aKTMBMpPOBaHA, TO MO UCTEYeHUMU
CEepBMCHOrO nepuoaa YyCTaHOBKa 6OyaeT 3abnokMpoBaHa W Ha
ancnnee otobpasmnTca coobuieHne «bNOKMPOBKa CEPBUCY, MPU STOM
paboTa ycTaHoBKKM ByaeT 3abnoknpoBaHa. YTobbl CHATb BNOKMPOBKY,
HeobXxoAMMO BOWTM B MEHIO CepBMCA M YCTAaHOBUTb HOBbLIN
CEepPBUCHbIN Nepuoa B n. 3.2.

3.2 Mepuoa cepsuca: nepumosd paboTbl YCTAaHOBKM 0OpaTHOro
ocmoca A0  oTobpaeHWs  HanoOMWMHAHWMA O  HeobXxoAMMOCTM
nposeaeHnn cepBuCHOro 0bCNyKMBaHNA (0-32000 yacos).
YcTaHaBAMBAETCA CNELMAIMCTOM CEPBUCHOMN CYKObI.

3.3 CepBMCHbI Napo/ib: HOBbIM MNapo/b Ha BXO B MEHIO CEPBUCA.
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5. HacoC BbICOKOro AaBneHua 11. penykTop peumnkna

6. HacoC ouMLLEeHHOM BOAbI 12. 6aWinacHblil KpaH Hacoca 4—@‘
BbICOKOTO AaBneHnA
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3. 3NIEKTPUYECKMIA KNanaH npo- 9. cbopHuK Nnepmearta OqueHHaﬂ

MbIBKW OUNLLEHHOI BOAOM 10. peaykTop cbpoca 9
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[MPUNOMKEHUE B
RypHan skcnayataunm

. KypHan akcnayatauum.

Ecosoft MO

Balinac Hacoca

Cbpoca

Peumnprynaumm

Pacxop

MNepmeaTa

B membpaHHOM
moayne

Mocne mex.
dunbTpa

[asneHune

Ha Bxoae

TemnepaTypa BOAbI

[aTta v Bpema
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MO

CEPUMHbIA HOMEP | ch-

AKT MPUEMO-COATOUHbIX UCMBITAHUN
YyCTaHOBKM BOAOMOArOTOBKM «IKoCcOPT MO»

HanmeHoBaHMe paboT

Moanunce

1. Fm,u,paBnmqecme NCMbITaHMA Ha YTEYKN

1.1 laBneHune BoAbl B yCTaHOBKe 3 Hapa

1.2 Bpema Bblaep»KM 3 Yaca

1.3 YTeukun He obHapyKeHbl

2. MpoBepKa 1 peryanpoBKa UCNOJHUTE/TbHbLIX A4aTYMKOB

2.1 HacTtpolika KOHTpOo/11epa No CTaHAAPTHOM Nporpamme

2.2 lNpoBepKa AaT4mMKa Cyxoro Koza

2.2.1 asneHue cpabaTtbiBaHuMA, Hap

2.2.2 3apeprKka cpabaTbiBaHUA, CeK

2.3 [1poBepKa AaT4MKa AaBNeHNA NnepmeaTa

2.3.1 lasneHue cpabaTtbiBaHua, bap

2.3.2 3apeprkka cpabaTbiBaHUSA, CeK

2.4 MNpoBepKa paboTbl BXOAHOIO KNanaHa

2.5 MNpoBepKa paboTbl KNanaHa NPOMbIBKK

3. NonnaBKOBbLIN BbIKAOYATEND

4. Hacoc-ago3aTop

Komuceuma B cocTase:

1.

2.

3.

3amevyaHua:
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This appliance is not intended for use by persons
A (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.



ACRONYMS AND ABBREVIATIONS

CIP  Clean-in-place NC Normally closed RO Reverse osmosis

FF  Forward flush NO Normally open TDS Total dissolved solids
GPM Gallon per minute  P&ID Piping and instrumentation diagram

LPM Liter per minute  PCB Printed circuit board

RO SYSTEM

1 Overview

Ecosoft industrial reverse osmosis systems are used for demi-
neralizing water in industrial, municipal, commercial applications.
Ecosoft RO system can be used to demineralize low to medium salinity
feed water. All parts of the system that are in contact with water have
the necessary certifications for use in food/drinking water applications.

Reverse osmosis system operates as follows. First, raw water is
fed through sediment prefilters to remove particles. The water may
be dosed with antiscalant or other RO chemicals with a dosing pump
at this point. Then, high pressure pump feeds the water into the
membrane module or membrane array, in which feed stream
undergoes separation process and splits into purified and
concentrated streams. Part of the concentrated stream is discharged
to drain, and the rest is fed back to suction end of the high pressure
pump, referred to as concentrate recycle. Drain line is fitted with
drain flow control that limits rate of concentrate discharge and
determines the ratio of purified water (permeate) to waste water
(concentrate). The ratio is called recovery. Recycle line is fitted with
recycle flow control that limits recycle flow rate and creates working
pressure in the membrane array. Rate of permeate production is
proportional to the pressure in the membrane modules.
Commissioning and configuring the RO system includes carefully
adjusting the flow controls to the right settings.
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Improperly commissioned RO system may fail in the
matter of minutes, including irreparable membrane
failure, hardware failure, and also involves electrical and

pressure hazard. Drain flow rate and recycle flow rates should only
be configured by authorized staff.

Permeate stream comes out via permeate outlet and runs to
permeate tank. Purification process will stop whenever the tank is
full of water (signaled by the float switch) or when any backpressure
in permeate line appears, indicating critical condition. The process
will automatically resume when the full tank signal deactivates.

The system is operated with a process controller, which powers
pump(s) and valves so as to carry out service or membrane rinse in the
necessary times. The controller reads signals from pressure switches,
float switch, permeate conductivity and temperature, and external
inhibition. Depending on these signals, it chooses to run in service, rinse
membranes, go to standby, or go to fault mode. Permeate conductivity
and temperature data are displayed to the operator. Depending on
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 A)

RO SYSTEM
2 Technical data

Tap feed water must be pre-filtered from fine particulates
A and residual chlorine before 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.
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LIMITATIONS?

Hardness

150 mg/L CaCOs

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

% the limitations may be exceeded if using antiscalant,
oxygen scavenger, or other RO chemical pretreatment

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

Electrical power 400V, 50 Hz 3-phase
Membrane pressure 0,8..1,2 MPa

RO sYSTEM

3 Installation and startup

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

3.1 Rest the unit on a flat level surface capable of supporting its
weight (see table of Specifications). Install permeate tank next
to the unit. Inspect the RO system carefully for damage,

including piping, valves and

instruments,

pressure

vessels, pre-filter housings, power cabinet before proceeding
with connection and startup.

3.2 Install membrane in each pressure vessel as follows.
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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.

Observe direction of arrow on pressure vessel when
installing membrane. Use glycerol or a similar RO-

3.3
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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.

If installing multiple membranes in one vessel, proceed with the
next membrane in a similar fashion, after installing membrane
connector in central tube of first membrane’s rear end. Couple
the second membrane with the connector, then push it forward
all the way in the pressure vessel.

After the membrane(s) are installed in the pressure vessel,
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 to the entry
solenoid of the RO system. Recommended pipe size is at least
that of the connection port, plastic/composite pipe or rigid non-
kinking hose. Use appropriate fittings as necessary. Connect



drain tube or hose with drain outlet of the RO system and run it
to drain pipe. 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 wall, install pipe gland and pull the permeate tube
through the gland (note: run permeate line to drain when
carrying out initial membrane rinse).

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

3.4

3.5

3.6

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.
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3.7 Start up the system as follows:

3.7.1 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.

3.7.2 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 specification (see table of Specifications). Then, start
turning down recycle regulating valve. This will raise pressure in
the membrane module shown on pressure gauge. Stop when
recycle flow rate meets specification or pressure in the
membrane module reaches above upper limit (see table of
Specifications).

3.7.3 Calculate target drain flow using below formula. Use 75%
recovery (unless specified otherwise) and permeate flow rate
as shown on permeate rotameter:

Drain flow rate = Permeate flow rate — Permeate flow rate

Recovery

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

Target drain flow rate = 500 75~ 50 =16,67 |/min

Make final adjustment of drain flow rate to your calculated
target value. After you have finished setting up, verify that
operating flow rates, rotameter and pressure gauge readings
stay within specification as per table of Specifications.
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Take care not to exceed 1,4 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.

Drain flow rate must not go below the calculated target
value at any time. If at some point drain flow rate lowers,
loosen drain flow regulating valve to raise it back.

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.

>D> >

3.7.4 Llet the unit run for 1hour 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.

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.
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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.

RO SYSTEM
5 Operating requirements

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

If power supply cord is damaged, it must be replaced by
A 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.
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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 module. Before resuming operation of a machine that
had been treated with preservative, rinse the membrane.

Do not use raw 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;
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- remove spent cartridge from the bowl, place a clean one inside
and screw the bowl| back on.

Do not torque over 2 kgfxm
when tightening bowl.

5.10To 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;

— 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 re-connect tubes back to the vessel.

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.

> P
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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 No power Check that there is power
relay is not supplied to the system, power

shining green
light

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 PCB

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 conductor

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
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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

Test temperature of feed water

flow rate lower than allowed and check that it conforms with
requirements in chapter 2
System is not operating | Write down readings on
with proper pressure gauges and rotameters
concentrate pressure and contact your dealer’s
and flow rate product 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
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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 or motor driven valves can be used);

— alarm signal;

— 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

23UI00D 0DIUED3)3 WaLSAS

SISOWSO 3SUaAad

OW 3405023

>
= 2
S
= » rC ] -
2 by S = /TL X2, /L1, X2 =7 X0/1, x2,5——
ES 5B i AL/ T2, x2,5——] KF1/LD- B -
A
v % A3, XS /L2, x2, D g x0/2, x2,5—]
» R GV —"
- = o & I
—kmiL3, e, X0/3, x2,5—]
<KF1/L3
L [
—(GND, x2,5) jo] GND Joj - I
- >
(SB1/1) d—‘—()(ﬂ/l)—
——®1/1>
f—R2/11>
——®a/1D>
% ——®a/1D =
o A2/ Ay ————————(TRI/7> a
o <AL/LL x2,5)—] =
< <Al/L2, x2,5>— (RI/AL = AL/ T
m "::(L& x2,5>— CHL1/XL ﬁ‘ I AL/ T2 ]
sl D —
(GNDY— (SB1/2) $-| n AL/ T3]
——ae/L X2/ 11—
. <HL2/ X2
\ks/a2r——
x
- 3%
ow
antiscalay (KM1/AL— =
0C5000/32>— » .
N>—r] "
pricems 111 o o A2/
(R2/14>—
Re/12>—] 2
N>——of > 2
—— CGND: 5 KF1/] "
(R3/14>—
R3/12>— 2l = —x2\D—
~ =1 = —xa\a>—
A2/L1
prvess OCS000/35)—e= me—h2/LL ong
R4/14>—] [ xona—
2 i < —cxe\5—
2 —— (GND— 5P —xe\e>—
) N 8 2 acsooon7 Xenr
I —|
2 ’—'*g"‘ 17> —cxene)—
m [ (X2\9)>—
=z s I —K5/12>—
— —— &
= 0C5000/6) —— —e—tp2/L1) ]
0CS000/7) —— K/ ——(R2\AD —
0C5000/8) —— .
0C5000/9) —— ;
GND— 53 ——R3\AD—]
0C5000/10)—— 2
0CS000/11) —— & =
D 0C5000/21)———————R4\AD —
0C5000/12>——
0C5000/13)—— x|
(GND>—]
X1/6) e E ——CHLI\XDD—]
0CS000/14>- a2/LD>
11 X1/7 -—f'_<
e (GND>——
TRL/1> (X1/1>
<
HL2 /X! k ™
2 —R1/14)—]
Rz
£ MV £ Z 0C5000/25) ——r
S9° O [s)
[P 4 &
S0E% 43 0 =l
0 — =
) 33 o M (X1/9) A2/LD
Ie) > NR=} —(Xl/lﬂ)—.—‘»
30O 2T r
Fue e} S
w s < >
To8 0 iz
e5° o X NS
) n 25 N “&@t«n/*
[« % 2 %(D . (0CS000/29>
“aunc 53 23
s ng s
3 28 T
=18 58
<0 . g
al 0 < x
E 52 c —Gm/a)—’&@.— Xe/12>.
n n
o ro
s o b
Sug = RIS
~ = E—— xe/12>
o~ F TR1/3>—'¥g.—
> >

>
3
g O
0 ¢
1 3
=
q 5
— | O
3
u
=
8
a
8
8
b
£
.
g
§
g
H
s =
¢ ==

56

® =
————————(0C5000/15)—=) ~o—— (X2/10) —




Electrical cabinet components

Reference  Product code Product

AO OC5000EN Ecosoft OC5000 RO controller
Al SM1P1400 Motor protect circuit breaker
A2 C4P1 C4 1 pole mini circuit breaker
KF1 PMV50A575 Voltage control relay

TR1 TDTRO15 15 W 230/24 VAC voltage transformer
SB1 8LM2TB6344 Push button switch

R1..R4 RM845230 Relay, 230 VAC cail

HL1 AD220VACR 230 VAC red light

HL2 AD24VADCR 24 VAC/VDC red light

R5 RM845024AC Relay, 24 VAC coil

KM1 BF2510A220 3 pole, 25A contactor

X0 WK6 WK 6 screw terminal

X1..X2 WK25UVO WK 2,5 screw terminal

External connections

Terminals Voltage Leads

X0/1—X0/3 3 x 230 VAC, 3-phase system power supply
X0/N 400 VAC Neutral conductor, system power supply
X0/GND 1 Protective earth

X1/1—X1/2 230 VAC Antiscalant dosing pump

X1/3—X1/5 230 VAC Entry valve

X1/6—X1/8 230 VAC Forward flush valve

X1/9—X1/11 230 VAC Bypass valve

X2/1—X2/2 5V External stop signal

X2/3—X2/4 5V Low feed pressure switch

X2/5—X2/6 5V High operating pressure switch
X2/7—X2/8 5V Permeate backpressure switch
X2/9—X2/10 5V Permeate float switch

X2/11—X2/12 24 VAC Antiscalant level switch
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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

High pressure and on

antiscalant pumps

Entry valve open

Forward flush valve closed

Bypass valve open (if configuration step 1.3 is set to 0)
closed (if config. 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
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(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 O 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.
Status of outputs in FF1

High pressure and on
antiscalant pumps

Entry valve open
Forward flush valve open
Bypass valve closed
Alarm off

Pushing [ STOP will abort Forward Flush1 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.

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

High pressure and n (if configuration step 1.4 is set to

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

Entry valve open

Forward flush valve open

Bypass valve open

Alarm off

Pushing O 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

High pressure and off
antiscalant pumps

Entry valve closed
Forward flush valve closed
Bypass valve closed
Alarm off

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
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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

High pressure and off
antiscalant pumps

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
[ 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 0 STOP in any mode,
or by stop switch opening circuit between STOP terminals on the
printed circuit board.

Status of outputs in Stop

High pressure and off
antiscalant pumps

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 O 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, O 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 NO

9. Low feed pressure Fault delay, s 3 sec

10. High feed pressure switch, NO/NC NC

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 pS/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

1. Set permeate temperature, °C (if 1.19 is set to ‘off’)
2. Display real temperature, on/off (if 1.19 is set to ‘on’)
1.21 New settings and calibration passcode
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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

1. SETTINGS
Hold [0 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).
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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.
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 puS/cm conductivity range
Specify if the controller will read electrical conductivity of
permeate in the range of 0..1000 pS/cm (on/off). This setting will

64



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 uS/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 value +10 will be shown. Only active if 1.19 is set to ‘on’.
1.21 New settings and calibration passcode
Verify passcode.
2. CALIBRATION
Hold O STOP for 8 seconds to launch menu prompt. Push [ 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
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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.
3. MAINTENANCE
Maintenance submenu will be shown after completing calibration
of conductivity meter and can be called up during Service by holding
[ 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
Bypass valve enabled system P&IDs

1.entry valve 7.sediment prefilter
2. forward flush valve 8.membrane module .
3. bypass valve 9. permeate tank Purified

4. dosing pump 10. drain flow control water
5.High Pressure pump  11. recycle flow control 4—@4
6. purified water pump  12. HP pump bypass valve

Reverse osmosis system with raw water blending

{a«i #
0 A Drain
11

O—DKle

A\ 4
1.entry valve 7.sediment prefilter
2. forward flush valve 8.membrane module
3.permeate rinse valve 9. permeate tank 9

4. dosing pump 10. drain flow control
5. High Pressure pump  11. recycle flow control
6. purified water pump  12. HP pump bypass valve

Reverse osmosis system with permeate rinsing
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ANNEX B

Operation record

. Operation record.

Ecosoft RO

Pump bypass

Drain

Recycle

Flow

Permeate

In membrane
module

After sediment
filter

Pressure

Water supply

Water temperature

Date and time
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Serial number

Factory Acceptance Test Protocol

Ecosoft reverse osmosis system
Type of test | Parameter value | Pass | Signature
1. Hydraulic connections tightness |:|
1.1 Water pressure at main MPa D
1.2 Test duration h ]
1.3 No leaks detected ]
2. Valves and instruments performance ]
2.1 Controller programming [:l
2.2 Low feed pressure switch ]
2.2.1 Trip point MPa ]
2.2.2 Delay s ]
2.3 High feed pressure switch ]
2.3.1 Trip point MPa ]
2.3.2 Delay s ]
2.4 High permeate pressure switch ]
2.4.1 Trip point MPa ]
2.4.2 Delay s ]
2.5 Entry solenoid valve ]
2.6 Forward flush solenoid valve ]
3. Float switch D
4. Chemical dosing pump ]
Team:
Remarks

Date Sighature
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