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I Commissioning

The first commissioning of the syrstem is only permiEed by the manufachler or an

authorized company. A disrcgard will lead to the loss of the rrarranty.

'4.1 FirstCommissloning

Assemb&in+xtion

Ch*k the *tup of the place lo inslail (frod free loation on a firm and Evet surfrc)

Chekthe nnneelions of the plugin sysfem "technkal aif

Checkthe onnections of the plug;in sysfern fittate"

Check the rcnnections of the aclivated sludge tansport

Check the oonnecfbns ol the sludgs recilululatiorl

Check the connections of the venting sysfem

Chqk tllc mnect in*allation of the equipment in the gecleaning tank V01 aN lvlOl

Crteck fha raadiness of the powerconnectbn {o the system

Chmkthe c:aned installation of the membrane tllodules insde lfie tanks
801-AM1 and BOZ-AMI

P,DCher/r. (piping and instrumentation diagram)

Loop Ch*ks

Adivatfui of the fusp. in the control bx

Activation earth-leakage circuit breakerFl0l

Activation of the pwerforthe sysfem with the main switch S1 atthe control bx
the tunc'tionality of the ffoating sritches LAiLC by manualty

associated signals can be seen on the dispby of the contolunit
+ Lifting the float V01-131 in the tank V01 triggers the level alarm
+ Ufting the float V02-LS1 in tank V02 starts the transport of water via the airlift pump to

tank 801. The float has a programmed time delay of 5 sec
lifting the float B01-LS1 in the tank 801 the fittration is started (tirne delay).

is test only for a short time and ob€erve that the @mpressor 801-VMl has started
the filtration pump tre started

Prcdeaningtank /VO|-|A1 / V02+C1
Bm+c1
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Functional clteck of qaipmanC

Functional dteck of all pumps with tesh wabr or sewage by plugging them into one of the
three permanent cunent sockets per unit, the coned function can be seen atthe tsarcparent
hoses or at the waler mete

Leakage test of the flexible hoses fom the optional collecting tank G01 to the V01 tanks and
sludge recirculation from 801/802 to G01/V01 for leaks

Functknal chec* of the motorvalve FOl-ttFl

Ready forcommbsbnrng

Gorrnissbning

As se m bly i n ryction successfu/ passed

Loop cfecl<s successful passed

F u nctiq al clreck of eq uipme nt vccassfu/ passed

Deactrvate fhe sysiem with the main switch S7 at ffie control bx

Filling of the precleaning tank G01A/01/V02 'rith ac{ivated sludge (ftom aerobic mstew'ater
treafnent plant, screened, optimal dry-matter content $'10 dL. ca. 50 - 75 % of tank
volume)

)isconnect the filbate discharges at the tanks 801/ts02 horn the collector/outlet b exhaust the
rir outof the membrane modules whm filling these tanks with wat'er.

Reconnect the fiftrate connec'tion afier the filling of the tank is completed

{ctirrate the system with the main switch 31 at the control box
)isplay of the contnol logic says'run"

+ the plant autornaticalty starts filling the tanks with the pumpg
e the airlift pumps (PM) automatirlly fansport Ste sludge until the conneded tank

is filbd to normal operational level (modules are completely ootrered with a
sludge / water mixture)

Meanwhile checkthe tsansporting prooesses and calculate the flow by measuring the rise of
the level in the acording tank in a ceftain time. The flow of the airlift pumps (PM) should be
at least 50 L / min wften the tank, wlrere the aidifr pump is installed, is full
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fihen the filHe is coming out of the filtrate outflors at the MBR tanks:+ Check the filbate at the single discharges for suspended solirls with a bansparent
vessel. Thb wouH be a s(;n that a fitrate conn€dion insirle a MBR tank is not right or
the associated mernbrane is damagred

/ttpn the filHe has a good visual quality:
+ connect the PE fittraFoutfror to the collector / outlet

Ctose ffiefanks crrrccily

qdtvate the sludge reciratlation 801€01ru01 depending on TS concentation after 2-3
nonths after first commissioning at the control box (sludge recirculation automatic ON) or by
rlugging in th€ related compressor

t should be noted that when starling a plant witt dry biology. several days are requircd to build
rp a microbiology and only gradualload increree can take place.

Only a start-up wih available activated sludge from a wastewatertreatrnent plant allours an
immediate normal loading of the plant put into operation-

Fllffiiottcfl*R

If the fiftntion process doesnt run, activate the fittatbn for 120 sennds by pushing the
$een H1.1 Trltration hctk;r,t€
Calculate the flwt of the fftnte by measuring the volume of filtnte pduad in I min and
corwert the value to gal per trcur. (Muftiply with ffi)
Tl:c flow shwkl be at 25 gal / h per membrane mdule
It en talce up to 24 ha;ns until tlrc memhanes arc hyclrophilic, and the final value of flE flwt
is reached
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1.2 Shutdourn

A

lf the system must be switcfied o'fr comfletely with the main switch or tre firses for more
than I day the sludge in the tanks must be aerated manually with the cornpressorc and an
exterml power sourte for t0 minubs avery lmur (f.ex. with timer switch).
Ofterubq tfte bacieria that ate neceesary for the degradation prooess will startto die and
the t*rlogbal system in the IBR will not functbn egein wlren the system ie lestarted.

Bacbda cannibalism oocuns but lf concen&atlon ie high errcugh to leave sufficient
bacteria at start up, that will allow efficient treatnent on day-one of etafilp

It is imporbnt to ensure thatolderKuboda membrane modules do notdry
out. lf this option exists, nemoye the modules from the tanks and clean and dry
them according totle instnrctions. (see chapter 2.2 Membrane Cleaning- This is not an
issue with Weise membranes

Switch the system ofi with the main swltch S1 and secure it against reactitraling with a
bck

Lorering of the sludge level in the tanks
. Only if necessary for getirg at the eguipment inside the tanks (for example aeration

cylinders)
r \Afith a submersible pump (f.ex. Robu JS 150) into the precleaning tank G01/V01
r Altemativdy, a disposal vehide can abo kner the sludge in the tanks
r lf not absolutely necessary, the activated sludge in the MBR tanks should not be

lowered more than 30crn from the bofiom of the tank for keeping the biological system
alive

Switcft tre system otr with the main switch 51 and secure it against readivating with a
lock

Emptying and dispcal of the tank cofltents (sludge / wastewater)

Removing, cbaniqg and storing of the membrane modules (disconnect the JG Hose, use
beft and hose to get the module out)

Cleaning of all pipelines with fresh water jet ftom a hose

Cleaning of the coarse mater screens in the pit wift a fush water jet

Cleaning of the pumps PK1 lPl<2and allairlift pumps with tesh water

Cleaning of ttre insirle of the tanks wilh a high pressure water jet

Draining of the used water trom the tanks

.--:r:lr:_:
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Honreormer and Service Operator ongolng care and checks
The items liEted belour are the responsibility of the Operator (service prwider) The horneowner should not
seryice the system but should be arrare of the follontring items and epntact the seruioe provider as needed

Operator Seryice Check List

Unusual nclise and smell

Be sure all fuses in the contol boxes are activated

Threewfiite power lamps are always ON

Report any leakage from tanks / pipdines / fiexibte hoses

Operator to check the fiftrate br suspended solids by mantnlly activating the filtration fur 120
sec in the cdttrol box (push green "filtration indirptof) and taking a sample at the outfforr

Operator to check that the MBR oompressons are running wtren the green H1.1 'filtration
indicatof is activated

Operator to check wften tie green 'filtratiofl indicator" is ac{irrated the water meter and the
operating hours counter should be running

Operator to check that the tanks are closed conecty

The date, the tirne, the operating hours counter of the filfation and the fittrate urater meter are
to be filled in the operators log

Check frte func{ionality of all single cornpressors ryf't) and pumps (P)

Clean the suction filters of the compressorc (sae manual ciagter -Enor! Reference souroe
not found.)

Activale the filtration br 120 seconds by pushing the green'filmtion indicator'
r Calculate the frorv of the filtrate by measuring the rolume of filtrate produced in 1 min and

corwert the value to liters/gallon per hour (multiply with 60).
o The f,or should be at 100 l-frl. (27 gaUh) per membrane module

\flIren the rrmter level in the septb tank'rs low enough: clean tle coarse matter screens (AF)
in the septic tank (G01/V01) with a ffeslnnder jet

Check the furrctionalig of the fioat switches (LC. l-A) by lifiing them up and see if there is the
associated s(lnal coming in at the dbflays of the PLC (br assignment see wiring diagram).

Ctleck ard clean (if necessary) the venting of the tanks

Transrnitthe data recorded in the operators bg to BUSSE GT
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Possible Faults

Odor nuisance

Water is leaking from the system
(leakage)

Foaming at the cover or the screws

No filbateflowwhen green H1.1
"filfation indicatof is activated

Constantfiltate ffow, even wlren green
lamp green H1.1 'filtration indicatof is
deac{ivated

Filfate is brovm wilh suspended solids

Submersible pump PKI does not
deliver, wtren G01/V01-LC is activated
and B01-LC1 b deactivated

Manual for commissioning and rnaintenance
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Check the ventilation system

Gheck the compressors and
aeration system

Reduce or sbp the inflour,
check the emergensy overflov

reseal ifnecessary

Gheck fiftrate pipirg
you may have to change the
modules

change the ffoat switcfr

Check gaskets, reseal if
necegsary

reduce surfactants in infiorrr

Add I L of cooking oil into
each tank

change the froat s,witcfr

Change or repairthe filfate
pump

Open manualvalve (HK)

Replace uater/flow meter

lnstall vacuum breaker in
fitbaE pipeline or bt the filtate
flwfreely into the storage

Check the piping if there are
any leaks

change the module

you may have to change the
float switch

you may have to repair or
change the submersible PumP

I

Venting (f.ex. over the rmf)
is insufficient or not available

Fouling procesees because
of insufficient aeretion

Hytlraulic overload of the
system

Pipeline or connection is
leaking

Filtlate discharge rate to low
or completely bbcked

Float switch is fautty

Leakage at the cover or he
cable bushings / hose inlets

too much surfaclants in
infios

Shortly after commbsioning

Float switcft is faulty

Finrate pump is faulty

Manualvalve (HK) is closed

Waterlffow meter is faul$

vacuum breaker in filtrate
pipeline missing

Filtrate connection inside a
MBR is faulty

Membrane module is faultY

Float switctt is fuul$

Submersible pump PK is
faulty

Fuse is deaciivated

Error indrcatior' Re''-eciial acticr'tPossible faulis

Acniuale tuse of pump PK
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Levelof the precleanirg tank is at the
maximum, the visual and acoustic alarm
indicator H2 (red) in the confrol box is
aciivated

No aeration in a MBR tankwhen green
H1.1 "fillration indi:atof is activated

Ground iault circuit intenupter (GFCI)
actit/ated

repair or change the
submersible pump

Reduoe the inflow

Replace G01-LG2

Replace faulty floatiry Ewibh

Check filh:ate piping
you may have to change the
membranemodules

Clean G01-AF1 wih a rrater
jet
Check aeration device for
function

Open manualvalve (HK)

Check the compressors (VM)
and the solenoids (ML)

Check flflng ffom the
compressor to the aeration
devices if there are leaks

Change or repair the
compressor

Gheck wiring, Reset circuit
breaker, Remedy by qualifed
personnelonly

Remedy by qualified
personnel, you may have to
change fic f;aulty equipment

I

Submersible pump PK is
faulty

Hydraulic oredoad of the
sysEm

V01/G01-LC2 is fartty

801-LC1 bfautty

Filtsate discharge rate to low
or rnembranes completely
Hocked

Flow rate through screens
G01-AF1 to lotvor
enmpletely blocked

Manualvabe {HK) F closed

Airlift pump (PM) is orit of
rwrk

Alr wpply is intemrpted

Compressor is faulty

Povrer Eupply to the conbol
box faulty

Etectical equipment fau lty

trrror indicatiorr Pcss i-ie iari:s Rc.med:a, actlcn
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2 Maintenance

@
The owner of the sysfem ls rcspolsiOle for srafe opentional complianoo and the rcgular operatirry
readrness. He must pertorm q hire a qualified person b prtorm alt the necessary measures
includittg maintenance. Ihis manual should be read and unde.tfrcrcd thoroughly beforc any work is
e,vecufad. The sy#em must not be maintained or qe'arted by persons (inctuding chitdren) with
redued physial, sensory or rn ental capabilities and/or lack of experiene or knowledge, unless they
are instructed by a perwn reqponsihb fortheir safety.

Iie sysfem may only be operated if the electicrilmnnection is separately fused and equipped with
a vfety-switch.

While handlirry with wastewater or sludge seifr;tygloves and safefyAr/asses have to be wom and
every sljn contact aN fd intake fas fo be avcided.

Afrer work a cleaning and disinfection of the skin that was exposed to the waste water or s/udge r.s

necessa4f- Hease u* a chemknl disinfedant.

Snnking in the container and the plant is prottibited

A _ Al.G r-t

l.toT r cE
The manufacturer or an authorhd agent provides maintenane rlnsfructrons at the time of
installation.
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2.1 Regular compressor cleaning (XX-VHI)

NOTICE

The cleaning of the suction fifters must be regular. The periods are depending on the envircnment.

The airforthe aeration clevices is provided by 200 Urnin compressors. Different reasons can induce

a malfunction. A dir$ suction filter can afieci the air capacity just as danraged membranes or

damagred valves. lf the suction filter dirty, he has to be cleaned- But if the vatves or membranes are

damaged the compressor must be replaced or lhe maintenance must be done by an authorized

agent.

Cleaning of the euction filten

Unplug the compressor from the power for the

cleaning of the suction filter. Then unscreur the

screws in the middb of the covering and lift it

off. The foarned filter is to be cleaned with a

\€cuum. Put it back into the compressor and

screw it down.

:J:Frlter Corer

li rner El+rneot ------

Picture 2: Exploded view

Ffier Cover Geskel

,l ,r Bind scre,.r
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2.2 tembrane Cleaning

When worlcing with *wage and activated sludge a protection providd byvaccination (espxially
againsf Hepatitis A aN B) is reguird.

While haNling with wastewater, sludge and while the cleaning of the membranes safetygtoves and
safefy-gt/asses have to M worn and every skin a ntact and food intake has to be avoided

I
Afrer wofu a cleaning aN d'sinfection of the skin that was exposed to the wasfe water or sludge is
necessary. t fease use a chamical disinfxtarrt.

Smoking in the container and the plant is prohibid

lHdiEr-il
The fittnte pipelines insl'de the MBRs must be c/osed when disconner,td ftom the module, because
sludge mus not get into the filtrate sysfem.

Don't 4et Kuboda membnnes get dry bfue deaning!

New Wei* membranes (white membranes) (4th generation membrane) will be viable even
after drying. Rinse aid helps keep membnne viable even when dry;

ie: With Weise membranes maintaining wet membranes r.s no longer rquird

The membrane modules have to be cleaned, if the entire fittrate flour (line I and line ll) is lower than

1000 Uh (filtrate flolv of eacfr module is lower than 50 L/h). The changing of the membranes should

be taking place while the system is fully operational. The membrane nrodules can be uninstalled

separately while the other modules are still in operation. Therefore open the cover of the tank and

use the belt and the hose to get the module out. Then disconnect the JG hose from the rrpdule. To

close the disconnected hose watert(;ht, connect it with a JG Coupling and a red plug.

After the maintenance every changes of the system that are made for the rnaintenance have to be

reversed- Afterwards the filtration, aeration and transport processes have to be checked forthe right

function.

BUSSE b gradually shifting to the use of Weise membranes where appropriate

IiOTICE
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-/2.2.1 Pre-cleaning

Before you start cleaning the membranes, insert a "John Guest"- hose with 12 mm diameter and

approximately 1 m lengith into the filtrate collector of each membrane module. This has to be done

to avoid rests of sludge or dirt getting inside of the single membranes and the air can ascend. Don't

use plugs for that reason. Then clean the soiled module and the space between the membrane

plates with a water hooe but with a loyv pressure water jet (maximum 4 barg). Do not use a pressure

washer, because it can darnage the surface of the nrembrane. Forthe same reason do not clean the

space between the rnembranes with mechanicaltrcols.

2.2.2 Waehing (ROl)

After the pre-cleaning put 2 modules in the washing box (R01) on top of the griri with the air distributor

underneath. Fill the washing box with water (if pos$ble warm water, approximatety 20 'C ... 40 'C)

untilthe water covers the top of the module. Norv put in approximatety 1@ g laundry detergent on

250 L of water. After you have checked the water lwel, connect the compressor R01-VM1 (200

Umin) with the ueshing bin R01 and activde it. The compressor should be placed above the water

bvel to prevent a backflow. The water/ washing porder-mixture now circuhtes in the washing box

and cleans the module of the remaining sludge. The duration of the washing process depends on

the degree of pollution. Normally the washing process shouH last at least t hour. Aftenvards the

polluted water must be discharged and the bin R01 have to be filled again with fresh water for a

rinsing of the modules. The compressor R01-VMl should also be running during the rinsing. Let the

module rinse for another 30 minutes. The water from the rinsing can be used afterwards for the

washing process of the next modules.

2.2.3 Ghemical cleaning'Bleaching(R012)

Afterthe module is washed you can proceed with the chemical cleaning. Rernove the "John Guest'-

hose because the ctremical cleaning solution must also get inside of the membranes through the

filtrate collector, Afier you have removed the hose put the module in the next washing bin (R02) and

fill itwith potrable water untilthe water @vers the top of the module (approximately 250 liters). During

the filling of the washing box with clear water you also add the chlorine bbaching solution (sodium

hypochlorite, NaClO, 12,5 % solution). On 250 liters mter you have to add 2,1 liters sodium

hypochlorite solution (equals 1500 ppm). The module should now stay 50 to 120 minutes in the

bleaching solution, Depending on the pollution it may be necessary to dose additional sodium

hypochlorite solution. After ttre bleaching the module has to be rinsed and neutralized. The polluted

water must be discharged and the bin R02 have to be filled again with fresh water untilthe top of the

modules are covered for the rinsing. Let the modub rinse for 30 minutes. The water from the rinsing

can be used aftenrards for the bleaching p,rocess of the next modules.
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2.2.1 Optional: Chemicalcleanirg with citric acid (R03)

lf there are yelbrr orwhite residues on the surfaces of the membranes it may be necessary to do an

additional chemical cleaning with citric acid. Therefore fill the next washing bin (R03) with pdable

water and add the citric acid (GHsOt. 100o/o powder). On ZEO litres water you have to add

approximately 2,5 kg citric ackl (eguals l%). The module shouH stay at least 2 hours in the

solution.

2.2.5 Final Rinsing (R03)

After the treatment with citric acid the module has to be rinsed and neutralized. The waler with the

acid must be discharged and the bin R03 has to be filled again with ftesh water untilthe top of the

modules are covered forthe rinsing. Let the module rinse for 30 minutes.

2.2.6 Quality Control

Before installing the membrane npdules inside the MBR-Tanks you have to perform the quality

controlto identiff maybe damaged mernbrane disks. Therebr checkthe membrane modules visual.

A dark discoloration of a membrane disk is an indication of a mechanical damage. Do not reinstall

damaged rnembrane modules inside the MBR-tanks again. They hare to be replaced.

After cleaning and quality c:antrol the mdules should be installed back inside the MBR-tanks while
they are still wet. I/tls r:s imprtant because a dried membrane desn't wo* without any special
Ueatnent.

2.2.7 tembrane Drying (only if necessary)

A membrane drying have to be done onty if ifs necessary (for example in case of a damaged

membrane module orto store the membrane rnodule),

After the chemical cleaning refill the washing bin (R03) with potable water and add approx. 50 ml

dear rinsing agent (what is used in dish washers, for example "Calgonif) on 250 liters clean water.

Fill the washing bin with the clear water / rinsing agent mixture until the top of the module is covered

with it. Let the module rinse for 10 minutes and move them a bit during this process. Ater rinsing for

10 minutes drain the washing box.

The rinsing agent is added to rnakethe pores of the nembranes stay open during the drying prress.

lf you used this clear rinsing aid you do not haveto hydrophilize the membranes after drying and can

put the module in the sludge as it is.

NOTICE
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Afierthe dnsiry pr@Bss ey ilre rembmnes h a renbd, ftostftee room. You have b rake sure b
ptwHe a good air circulation in the dryirrg room. The rrodules mrst not stay in sun light during the
dryrng prmess and should rpt b€stored outdoors.

ftr quesfuis pteaee gr€f ln wffi vith u$ hfo@0uss+Ade
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