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The device can be used to treat toilet sewage washed by fresh water or sea wa-

ter on ships.

B R EARGRI /K BB F15450.02 1MPa.,

The test pressure of the tank is 0.021MPa.

CASEEHEHUK AR A IMO.MEPC.227(64 HESthrifE .

The effluent quality of the device is in compliance with the standards of IMO.
MEPC.227 (64 ) .

/A %% WARNING
AAYEERAT AR | WAEBAT.

The plant cannot be installed in explosive atmosphere.

BAYEEARN BER NN, MR E R,

Paint tar epoxy as that coat on inside surface of the tank, welding should not be
worked on the surface of the tank.

CASEE TR ERIAEIE 2] . BT B ERIZEIETH A 600mm.,

It needs clear space at front of device 600 mm to allow for operation and main-
tenance of the device.

D 7R3 E A R T A AR R
Any disinfectants can’t be used in the progress of device using.
-S54 Type description
SWC M (1)-XX

—r—%ﬁfﬂiﬂﬂ A% Rated number of persons allowed
17425 % Type I device

A=) [ N 4% (MBR) Membrane Biological Reactor (MBR)

" iETE /K AL PR £ 51 Sewage Treatment Series
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Chapter 1 B S Preface

FH AR 305 5 /K Ak PR T IMO [ B b7 LB AP FSCTEPE Y5 4 22 (MARPOL 73/78 ) BTV 4 5C
BeF. ARFRINAEEMSF20124F10 7 5 H AT (IMEPC.227(64) L ER , FHTALHRA [k 10T fry 2% i
1K (PRABK ), AR P AT IMEMIRROK . BOK . ARBEKA (8) K. AR RINBEE AE
FTFHFERIKIR (15U 09I ) HEBCE RS 15K BT, A% B AR NS HEERER PRI 2R . A% R
W T20164F 1L 1H S LUSTE R FIAA L 223 i A 5 5 7K AL P

Marine domestic sewage treatment equipment is a key equipment of the IMO International Convention for
the Prevention of Marine Pollution from Ships, MARPOL 73/78 Annex IV. This series of devices comply with
the requirements of MEPC.227(64) of 5 October 2012 for the treatment of faecal sewage (also known as black
water) from toilets on board ships without the addition of any diluted water, grey water, treated water and/or sea—
water. This series of devices is not suitable for passenger ships discharging domestic sewage in special areas
(referring to the Baltic Sea), and does not take into account the requirements of total nitrogen and total phospho—
rus performance indicators. This device will be applicable to domestic sewage treatment devices installed on or
after January 1, 2016 on the following ships:

(DA XA CEATERSD )

Vessels in all areas (except passenger vessels)

(2)MARPOL [ W TVARRGA DX IS ) 25 i

Passenger ships outside the special area of MARPOL Annex IV

LGS R AL I HE R LN F

Summary all the rules and effluent standards as followings:

$5hiIndex IMO IMO
MEPC.159(55) MEPC.227(64)
TSS (mg/1) 35 >*35Qi/Qe
BOD5  (mg/l) 25 *+25Qi/Qe
COD  (mg/l) 125 >*125Qi/Qe
KWt Bcoliform (per 100ml) 100 100
PH 6~8.5 6~8.5
42 & Residual chlorine (mg/l) <0.5 <0.5
%4 A Ammonia nitrogen(mg/1) NR NR

SWCM (1) BRI FHAR TG 15K AL B B A TG P75 08 . FEfih S8 AL PO A= By S i (MBR)
A BRI A DL Ao, A=) SN As B AL . NI T BRIS K, AEHEROK I R IMOFTHR 1
A B =7 2K

AZEE LR qh, BA A ERCH R

The SWCM(I) type marine sewage treatment plant uses activated sludge, contact oxidizing and principle of
biologic membrane to digest the organic pollutant, which can treat sewage effectively and reach at the IMO new
effluent standard or other stricter requirements.

The device is patent product, provided with independent innovation intellectual property

AT RE S RNERERAT m
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A\ %2 WARNING

PG !

TEZEAB AR B v by e S PLIK B B ZR b ORI AR LI B JROT SR TT, I b “IEFRZE B RS
MF” W EARE, HAEEARRENME AR T AL XSS TS

HAEE!

FEBMNARERE, WMA/NEMARSTEER, EEMBILTARBEITITERAERT
BHRIIPIRE S, EFRENERA . B T4BN, LKA R IRRARIETT R BT, 7EIT
Tre SEERIAE T E e A N R IR S TR, AR AERRIARH /N ORAE, LIRS ki 1

ey

HFEEKEERSARSFERIK, HW: ME. EE. WE. BEY. R40%. B2
BORBURH, BRAVA LIS IRERR VRS, REBEEETGKE RIER R E A TR L 3%
XM, AR R A I, A 5 15K BB o OB SR BRI A

ISR —E MBS K ERE BTG AK TG YR B A, A AR B I T AL R s A TR A s 18 Ut
o IR, WiKH, TAREE AN TR R SV ERTRR I DOZTE e, Q2R B SRR N S RT3
B BETFRY

Mechanical Hazards

When the pump driven by the motor in the maintenance device must be turned off the power switch of the
ship's supply equipment, and hang up the "OUT OF SERVICE"Eye-catching label, only the crew or workers
in charge of the unit may perform maintenance on the moving parts.

Electrical Hazards

This device is supplied with high voltage power supply, such as accidental contact with human will cause
danger, in any case do not open the door of the control box or motor junction box at will, in the need of control
box, motor maintenance, must supply the ship switch "off", when opening the electrical control box door, first
turn off the main power switch in the conirol box. Anyone should be very careful to avoid the danger of eleciric
shock.

Disease Hazards

Sewage is a common mode of transmission for parasite organisms such as bacteria, fungi, protozoa, viruses
and worms; some of these may be pathogenic, meaning they have the capacity of causing serious communicable
diseases. Most diseases associated with sewage result from hand to mouth transfer of the pathogenic organisms.
Good personnel habits by those servicing or in any way coming in contact with the equipment are imperative.

After coming in contact with sewage on any contaminated equipment items, personnel should thoroughly
clean themselves with a disinfectant soap solution. This precaution is an absolute requirement before eating,
drinking, smoking or performing any hand to mouth functions. Skin abrasions, punctures, or any other wounds

require immediate and proper medical attention.

Dongtai City Dongfang Marine Fitting Co., Ltd
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Chapter 3 EZA T {EJ51E System Principles

3.1 R A IEFFESystem processe (EFSREAZK/RIEE] )

ABE R . A AL EY) SN ds (MBR ) AYAL BRI ORI i 5 K PR A DL 5
Yyl MBR BEIXE sk . WIEAIT i Ab B5 K, (EHERKE R IMO SEAR A A B ™ D7 i 2K
HALBRAE N -

The device adopts activated sludge, contact oxidizing and principle of biologic membrane to digest the or—

ganic pollutant, which can treat sewage effectively and meet the IMO new effluent standard or other stricter re—

quirements. The treatment procedures of the plants are shown as following:

J55 7K vl Hef A AL | ILERE o | A o | FIM o |HE
Sewage inlet Acration | |contact oxidation| precipitate membrane HHEEUV " |discharge

\
JEi5 e [l i sludge return

< Y \j

TE—GRHRASAE N LUSF SR R 6 TS Ve TR AR U AR SR ARG P 0 S A A DL B, A
FEAAR ZR A I A DL B T R AR AR AR, RIS RS YRR B S5, TR A R
A LTS G s/ o 40 T D UHR S ABEE T, FE T A A S0 A B A5 R0 75 e rh g S 2R A
JEHE ST, FEMETEK 95 % DL IR S IR BB, SE L.

In the 1st stage aeration tank, the activated sludge mainly consisting of aerobic bacteria form sticky flock

is used to absorb and digest the organic substance to carbon dioxide and water under the condition of aeration,
and produce new activated sludge in the meantime. The bacteria will die owing to the decreasing of organic pol-
lution substance. The death bacteria are digested by the protozoa and the metazoan, which attached in the active

sludge. The 95% of the sewage is easy—digested organic substance, they are oxidized entirely.

TE B EACHE N B A B W EEORE A W BRI A7 L D RE A AR R A K v A
g, KERIPIFLE AT JE TLP 4R AR, R T A nr e, AL Bt — 20 5 A W R i S A
Orf e WRASEHL— B R PR S RTE , i T AR R A AR RO A, P L R A B
W ERATZ  [RINHERPEBURMEARBE—1F , B IR I 20T, WM R T50e; EIREmf =g
LA T, AR NIRRT, CHREET =4, SRR

The soft biofilm stuffing is hung in the 2nd stage contact oxidizing compartment. The biofilm, which can
digest organic substance, is floated in water. Most of the protozoa and the metazoan live in the fiber film. The
organic substance is further digested by the protozoa on film. If restarting plant after stopped for some
while, the restarting time is much quicker than that of conventional aeration starting time, because of the
bacteria existing in the spore on the membrane. Meanwhile, the soft stuffing, similar as “cotton boll” ,
is able to expand as over nutrition and absorb superfluous activated sludge, or digest themselves as lack

of nutrition, which is also called “endogenous respiration” . The “cotton boll” will be shrunk and wait for

the future nutrition.

m Dongtai City Dongfang Marine Fitting Co., Ltd
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ToKBEIE FEA DU |, DUVEAE T AR, WGP TR AW TiRE . 15 I TTREY oL A & )
VIR RRE| IR AR N B TIR R B A BRI IE S B, PRSI A shiE R
i, ARSEDURE . DURERENUTIES B BV WOR AR, hREA A T R s fr 50,

The sewage then enters the sedimentation tank, which is not aerated and the activated sludge will continu—
ously precipitate. The sludge sediment is automatically and regularly "air lifted" back to the primary aeration
tank for recycling treatment. A part of the activated sludge will float, and the floating sludge will be automati—
cally blown away regularly and continue to settle. The supernatant after precipitation in the sedimentation tank

flows into the membrane tank, creating a good operating condition for the membrane group.

AR EAT R BGAEA, FNWiE BERS AR, B AR E Y ROvi g (MBR ) o i
s SRRSO, BB RENTOR BEATE K, A SEAMRIH R AR, Tk B HE R E
HE AL, By Bk REBT T ST, T IRAE 475 K DL R T AR
R TAEEOT , BRARTS 4R T RE SV 2 REBR 30mind [ F—C, 4R THIRARTS I 220 —4%

The membrane cabinet is equipped with an immersed membrane group, which also participates in bio—
chemical reaction through aeration, so it is also called membrane bioreactor (MBR). The membrane is hollow
fiber ultrafiliration material, and the water permeated through the membrane is pumped by a vacuum pump, and
then sterilized by ultraviolet light, which can meet the discharge standard and be discharged to the outboard or
the ship's water tank. The device has designed an automatic lifting program for the lifting of concentrated
sewage in the membrane cabinet. When the vacuum pump is working, the membrane cabinet sludge lifting

solenoid valve SV2 is opened every 30min to lift the membrane cabinet sludge to the first stage.

E: REERZRTENELT, REATUBESRES .

Note: only when the vacuum pump is working, the device can lift the sludge in membrane tank.

BB R, AShiE 9min, (S Imin, FERSHMIE, BRE2Z 25 15 Y A
WEAimn A s T, FR IR EAME, XA T2 E, TR TR v TR BT
JCEASRET P ZEHE , TR AT EARINRAL, AT LCRAT “fek” o s, K mEEN i
b, [RIRPINCABR S, ARUEARDL—HFE, WIARPR BRI 22 FR9ZET . TUEI5 7K AR 3] Ok Y 7K
o ADERMARRET, BOREEAE, I IRHER IS AOK BUR G i, — 86 ~ 941 H Ze 44k
IR Z ARGV 0, I PRHECAE . MEIER IS TR, B SAHEIBURE 11 1000m L5 55 1 5]
WOR S A BIF W BRAR, ##1E30min)5, AITTREY) S 50%IN, U2 5 D HEB = LA SHEA
) SR BERI A . BAEIRTEIL TS TRHER .

During the operation of the vacuum pump, the automatic operation is 9min, and the pumping is stopped for
Imin. During the pumping stop, the dirt formed on the membrane filament will automatically fall off because of
no adsorption force. At the same time, the aeration has been non—stop, which is conducive to the scrubbing of
the membrane filament and prolonging the cleaning cycle of the membrane. Because the membrane cabinet is

designed as a separate closed structure, it is not necessary to put forward the membrane group during cleaning,

FEMHEAMMERARLF U3
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and can be cleaned "online" by adding cleaning chemicals to the membrane cabinet and aerating it at the same
time, which can quickly remove the scale on the membrane filament like a washing machine. The water output
can be restored to the original level after cleaning. If light immersion is not aerated, the effect is often poor. The
sludge discharge cycle depends on the sewage quality and load, and it is generally appropriate to discharge ex—
cess sludge once every 6 to 9 months. Sludge discharge determination: under normal operation, the liquid con—
taining suspended solids should be removed from the sampling port of the aerator with a 1000ml glass cylinder.
After standing still for 30min, if the sediment interface exceeds 50%, the sludge should be discharged overboard
or into the storage tank provided by the shipyard. For details, see "Sludge Discharge".

3.2 EEALE S Main spare parts

(1) KZEAir pump

AR TIPRE LR RG2S, AR EORIA FORARTH R, MELSH—E, Friaife
ANT) o U SR R o e SO M Mk S P AR o 4R TR R 2R DRI THIE AR AT BEAR 75 e
EIETHE, R i) AR IR

The air pump is used to supply compressed air to the device. The air pump of the device is equipped with
a main air pump and a lifting air pump, both of which have the same structure and different functions. The main
air pump is mainly used to aerate the aerator and the contact oxidation tank. The lifting air pump is mainly used
to lift the membrane tank and sediment tank sludge to the aerator, and also aerate the membrane tank.

(2) ByWEHEBZR Cutting and discharge pump

Wy EHE R i JT RS0, TR EER G 6, (03T IR5 A5 KA S 0o i s AR 2 ol
T, WAl EHR KR RS o SRR, nf IR AR TSR L 9K, e R TR
GE I B)

The cutting discharge pump is a centrifugal pump with knife, which is used for circulating cutting of sew—
age, so that the sewage after beating is easy to be decomposed; In case of emergency, sewage can also be dis—
charged directly overboard. Or when cleaning the cabinet, you can empty the sludge and sewage in each cabi—

net, and only need to open the corresponding bottom valve of each cabinet at this time.

(3) EA* % Vacuum pump

HA R AABORIWIEE T, (HIEF BT H A RS N AN REN K, DL T UUn 3N
Me, FLASRBEMEIEZ NAME N —2E R, MUKEEEEEHE . AR TS QA 2E, TRy,
RS S N G SN S el W= A 6

The vacuum pump has a strong suction ability, but it is best not to dehydrate the suction tube of the
vacuum pump during normal operation, so as to avoid difficulty in the next startup. The vacuum pump can form
a certain pressure difference inside and outside the membrane filament, so that water permeates the membrane

and then comes out. If the membrane is blocked due to pollution and the suction is not smooth, the displacement

m Dongtai City Dongfang Marine Fitting Co., Ltd
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will decrease, and eventually cause the device to alarm the high water level.

(4) BIMRARELT (UV) Ultraviolet ray sterilizer

BHNA IR AT 00T 7 i R A IS S ) 52 MR R B LR 2 P A D N A (B A2 ME AL TR
RN ARZMERLIR) A 73§ 4548, 8 AR R MR FE TR0 (B0 FHAE PEAIEAE T, (i R I REAT & HERhR
o EESCIENSINRITE, WFTHEBR, 520 (IX-UVELEIMORETHFEGETU) .

The disinfection principle of ultraviolet ray sterilization is to adopt appropriate length of UV wave to dam-
age the molecular structure of the DNA or RNA of organism cell. It causes the deaths of growing cell and (or)
regenerative cells and makes content of coli form in effluent meet the requirement of discharge standard.lts main
element is lamp pipe to take care. Please see the “manual book” of “JX-UV type UV Disinfection Device” ,

if maintenance:

(5) FS#EHIMElectric control box
FL PSR P LA S DU B 00 B sl DR R e A DI RE
The electric box is provided with the function of electric operation, protection and procedure control for the

equipment.

FEMHEAMMERBRLF
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Chapter 4 &I EXK Installation

4.1 & I%E#EPipe connection

(1) 57K A\ 048 Z& Sewage inlet pipe:

MRS B35 7K 3 P i, —B% B LSS, 3 — B E AR S, LA UL BT, A R LR
A,

The sewage from toilet is divided into two roads, one road is leaded to overboard, the other road is leaded
into the device. They are separated by check valves . The two valves should be placed as near as possible.

(2) HEJHUK & ZR Discharging water pipe :

B TEHERCR WA L Rl SR DUvEAE AR A, FLRI e R ARG . — sl T, B
BRIV, VIRTF, T5KFERE AN AR R e . BLEE, STHFRL SR Ve, SCH] VT,
FDREZE R R 075 K B AHEBOR Hh 10 HE 22 A2 AP sl Prid e sk s oGV, V7, $TITI Ve .
V8, WITTHEZ AR . DOIEAL BRI iT5 K s TR HEROK th B2 S BEAR AR 2= 251

The suction inlet of the cutting discharge pump is connected with the aeration tank, settling tank and mem-—
brane tank at the same time, which are separated by ball valves. Under normal circumstances, the valve V1 and V7
of the aerator are usually open, and the sewage is continuously cycled and crushed in the aerator. In case of emer—
gency, open the emergency discharge valve V6 and close the valve V7 to discharge the crushed sewage directly
from the discharge pump outlet to the outhoard or the international shore connection; If the valve V1, V7 is closed,
and the valve V6, V8 is opened, the sewage treated by biochemical digestion and precipitation can be discharged;

The normal discharge water is discharged from the membrane tank to the outboard by the vacuum pump.

ER: ZRAWABUKER BB HEBoK D& 2 M, MEERIISRBT R L E B, WKL
£, HEBOKERBURBENTE, ByikSAKMREITR 285,

Note: When installing a qualified discharge pipe, it shall be connected to the outboard by the qualified
discharge water outlet. The gunwale shall be equipped with a wave check valve. If it is above the waterline, the
discharge pipe shall be made into an anti—siphon pipe to prevent sewage from siphoning from the device to the
outboard.

(3) 3B % Ventilation Pipe:

TE— BRI AT — @, 2 TS 1 N Bl 51, s b P A A3 oK
A REBUSAE, B OMPRR (BT AR , 288000 E R NE— RIS A
RN B, BN E g A 0 DR 2 0 1o 7 A T T AR 0 2 el < T ) DR/ N e R oL ) A

(R A ONHAE R B ) sAEAR AR o

There is an vent port on the top of the aeration tank. When installing, the air vent pipe should be led from
vent of plant to the upper deck; the flue should be 3 meters higher than the deck. At the top a goose neck shall
be installed on the pipe end (shipyards supply). Although the waste gas produced by aerobic bacteria does not

m Dongtai City Dongfang Marine Fitting Co., Ltd
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contain odors and methane like a common storage tank, it should be kept far away from residential areas or win—
dows of living house. The model of anti—fire sparking net can be selected according the dimension of vent inlet.
(Please see the details in  “marine pipe accessories” or consult our company).

R EREMARHE, M BT, Bk “BKkE” BUKIEEER.

Note: Transport pockets should not exist in pipe lines to prevent transport pockets blocking up pipe lines,
In addition vent pipe should be smooth, can’ t be added any addendum.

(4') 2B R Air pipe:

SAEAY A2 SOl A VLA — B SRR L A AR R, R RAM RS S
iﬁuwoﬁﬁl@lﬂlﬁ% —BRIEHRRERS VL, BERENIR T 5 = SR RAS V2, SV3, SV4, T
NEABFITCTEAR A TCRETS VAR T, WP . AN ORI BUsRE , W 4e By, alfTrve, R5
KHAIRVIOEV LR BN AR R, B (B RIS B R

The compressed air of the main air pump Al enters the primary aeration tank and the secondary contact
oxidation tank through V11 for aeration. The compressed air of the lifting air pump A2 is divided into four chan—
nels through V10, one of which is connected with the solenoid valve SV1 and aerated into the membrane cabi-
net. The other three are connected with solenoid valves SV2, SV3, SV4 respectively, which are used to lift the
sediment sludge in the membrane cabinet and the sedimentation cabinet, and blow the scum. If an air pump fails
and needs to be repaired, the valve V9 can be opened, and then the valve V10 or V11 can be closed to keep the
gas supplied inside the device and prevent the device from long—term hypoxia.

5) %ﬁ%?\Emergency overflow pipe:

AR PR (B S S s AR SR ), AR TS KIE R HE I, Al PURE AR AR
AR i U 1 0 U 2 75 K o DOUEHE B ARG N S o 0, P S A i A I R

When the device fails (automatic control or high alarm is out of control, etc.) and the sewage cannot be dis—
charged normally, it can be overflowed to the sewage tank through the emergency overflow port on the upper part
of the sedimentation cabinet. The emergency outlet on the top of settling tank is connected to the bilge of the
ship by overflow pipe. The emergency overflow pipe should be provided by shipyard.

R W ORI E, AN Y.

Note: Keep the overflow outlet unblocked. There couldn’ t be any accessories.

6) W%K%Hnshing water pipe:

i ETH B K RGERNLG | — B BAE B PR KA DS VAR I, AT R AR R, ek
JEHAFFRT0.3Mpa (K S H0.1MPa ), thife AR IR K .

One pipe of the firefighting system onboard should be connected to the flushing water inlet of the device
for using when cleaning tank. The shipyard should install a check valve. The flushing water pressure can’ t be

more than 0.3Mpa (usually is 0.1Mpa). Rinse water use fresh water as much as possible.

(7) 5 URHEBE Z Emergency discharging pipe:

ranrnmmzranad (5



H5ESSIKIBREE  Marine Sewage Treatment Plant

I HETOE B DO TRt T4 2 M 1 A7 A
The emergency drain line is connected directly from the cutting pump outlet to the outhoard and onboard

storage tank.

4.2 &% Installations

(1) ARYVRE A NI, RS RIAS R SRS, W) A0 A0 R A2 55 20 e 32 1 A
Be, SRR . A7 0RE, AS SRR SRR G S # 0 A DO Rl R S 1, [RUE R R s
WA, IR RO AT G A5 AT B I R IR A AL S PR

(1) This series of devices is equipped with a common base, welded with different specifications of chan—

>

nel steel, the ship base made by the shipyard and the common base should match, welded or bolted connection.
If welded, the common base and the ship base should be continuously welded on all sides to ensure sufficient
strength; If bolts are connected, the number of bolts must be consistent with the actual number of bolt holes in
the base of each device.

(2) BB 2 AL DU IR , 5 298022 K LISCAE vl e MR A Ak st 957K o FRIAEE P ER) 95 7K 07
S RIRE 5 /KA

(2) A barrier should be provided on the location of the plant, which is 80mm height and is used to collect
the sewage in case constructed around of leakage from pump axle or overflow.The sewage in the enclosed frame
should be pumped to the bilge water collecting tank.

(3) ML MIFIMRIRASE LR, MR LA

(3) Device should have electrical grounding connection after finishing connection of external wires of the
electric control box;

(4) 2 BRI N A TR VT FRKIE S FIBE T4, 10 N 23 (A7 2, BEAMV PR T4 A
WL AT RER AR R KR LTS

(4) A running water tap and a washbasin for cleaning and a space for chlorine storage room should be pro—

vided. The space should be kept dry and far away from the place where explosion may occur.

4.3 5 Electricity

(DIFEFEAC380V ., 3¢ . SOHzEU R EOR BRI, NRIESEA U s BT, FELRI IV TE B
TRBIAHFE o

(1) An electric wire power supply of 3 phase, 380V, 50Hz or required by the shipowner should be con—
nected into the electric control panel. The waterproof seal of wiring and connectors to the control box should be
ensured. Into the line should pay attention to the power supply phase sequence.

(2) PR B A RS R AR5 0], HBORZI6002K

(2) A place for installation with a minimum of 600mm free clearance in front of the control box to allow for

maintenance should be provided.

MR Dongtai City Dongfang Marine Fitting Co., Ltd
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Chapter 5 #£{Ei5iBd Operation Instructions

5.1 EBizfa= HI mHRIhBE The functions of electric control box control pane

(1) P HIFFS1Procedure control switch S1

PRI ST =AM & A, T, X =M TAMsT, RE TSz mn
A

The procedure control switch has three positions: auto, manual and high seas. The three working conditions
work independently. So circuits can’ t affect each others.

@ IEFBITH, FEFREHIT S U “H2h” (o, JHTHREIER 240 N E T ELHETT;

(D When the device is in normal working, turn the procedure control switch S1 to  “auto” position, then
the device will work continuously for 24h without guard.

@ BrEmFem T ArE, TS E R ;

(2 When cultivating bacteria, turn the switch to  “manual”  to cultivate bacteria and commissioning.

@ ARy N AL E, TR, s RSO0 Tk A 2eak
M HE AL

(3 When discharging to high seas, turn the switch to “high seas” position to discharge to high seas or ir—
regular sea area. If condition permission, discharge the sewage overboard without treatment.

(2) My P15 FF 252 The change—over switch S2 of cutting pump P1

IR P I BT RS2 =M B A3, FEhAlE Lk,

The change—over switch S2 of cutting pump P1 has three positions: auto, manual and stop.

YRR TT RS2 0] “F3h” ALEmS, iR P1IESHE ;

(DWhen S2 is turned to  “manual”  position, the cutting pump P1 will work continuously.

QMM F RIS 1 0] " A0 HRRR R TTOCS25% 1 “A3h” (L ER, BHEP1IZ
PLCYEN, B AABIIEAE P AIM2IE, W REAEPL A SIA 3, WAL = ARAIL20Y, iR P
1k, BREPITA RO, HER S DI TORE R L

(2When the program control switch S1 is turned to the "high seas" position and the cutting pump switch
S2 is turned to the "automatic" position, the cutting pump P1 is controlled by PLC. When the liquid level of
the device reaches the middle of the settling cabinet M2, the cutting pump P1 will automatically start. When
the liquid level drops to the low level L2, the cutting pump P1 will stop. The unit performs a high seas dis—
charge procedure, discharging the supernatant that settles in the settling cabinet.

@MFEFERIT S5 1 “ A 3h” 8 HA AR TIT RS2 m “[3h” fEn, BERPIIT55>
B, RN, WigHslT;

(3 When the procedure control switch SI is turned to  “auto” position and the S2 is turned to  “auto”

position, the cutting pump will work for Smin and stop for 2hours, work fitfully.

@ MRTERTT RS2 1) “f5ik” LrEmS, B 4 1kETT.

AT RE A RNERERAT m
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(@) When S2 is turned to “ stop”  position, the cutting pump will stop working.

(3) HZ T P25 I 553 The change—over switch S3 of Vacuum pump P2

HARPHHITRSIA =il Agh. Tk,

The change—over switch S3 of vacuum pump P2 has three positions: auto, manual and stop.

O REFFERIT RS 15 1) “Fah” 80 A" W, HaRP2REARE A S ABET3h;

(DWhen the procedure switch S1 is turned to  “manual” or “high seas” , the vacuum pump P2 can’ t
work automatically and manually.

@RI ES 1561 < F13)” I, BZSARP2AT LIAAT R AR

(2When the procedure control switch S1 is turn to  “auto” , The vacuum pump can implement the fol—
lowing procedure:

1) MEZSEIFESIH ) “Fol” |, BRIMEIFLSI10541 “F3” i, HEHASEPUELLE;, H
IR/ 5, LI REAE T T ihL;

1) When the vacuum pump switch S3 turns to "manual" and the ultraviolet switch S10 turns to "manual",

H

the vacuum pump P2 runs continuously and the vacuum pump running indicator lights up. This function is only
applicable to the test machine.

2) MEASEIFAS3E ) A7 wE, KATFEM2, HAEEASEETT, HEKAMLTL2E
A Al ik, SVIHLEE AT ORI TRC A R

2) When the vacuum pump switch S3 turns to "automatic", the water level rises to M2, and the vacuum
pump automatically starts to run until the water level is lower than 1.2. SV1 solenoid valve and lift air pump for
aeration.

3) MEARITHSIHe ] k" ArEm, HAaREIRiEtT.

3)When the S3 is turned to  “stop” position,the acuum pump will stop working.

TR LR DA PR, BERAREE,

Note:The Vacuum pump shall not be started when the UV light is in trouble

(4) EXFEA1FEHTFFS4 The change—over switch S4 of main air pump Al

DY EAURTT IS4 Fepm) “TFh” (rEm, EARAESNET;

(DWhen S4 is turned to “manual” , the main air pump A1 will work continuously.

@Y FAFIFHSAL ] A" (rER, ERAVZREENTET AR HLE T, TR
L1, (R TR AMIRE, SRAUF200 85200080, WrEkiztT.

(2When the main air pump switch S4 turns to the "automatic" position, the main air pump A1 is automati—
cally controlled by the internal program of the device. When it is higher than the low level L1 of the aerator
and lower than the middle level M1 of the aerator, the air pump A1 starts for 20 minutes, stops for 20 minutes,
and runs intermittently.

@M FAHTFKSafe ) k" ArER, ERRAUFIRETT.

(3When S4 is turned to “stop” , the main air pump A1 will stop working.,

Dongtai City Dongfang Marine Fitting Co., Ltd
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(5) B—AKFE A2 T £S5The change—-over switch S5 of lifting air pump A2

OYRTPIRETF RS “Fah” (B, $IURESHETT;

(DWhen S5 is turned to  “manual” , the lifting air pump will work continuously.

QYARTURIT RS m “AZh” (i, IV TRAEE NIRRT A gEHz1T; SV1~Sv4
BRI, IR TR,

(2When S5 is turned to  “auto” , the lifting air pump A2 will work automatically controlled by device in—
ternal procedure.SV1~SV4 Open any valve, lift the air pump work.

@M FRTHUIRTT IS ) {51k (8, R—TPIARA2(F 1RIEFT .

(3 When S5 is turned to “stop” , the lifting air pump A2 will stop working.

ER: BARRAFBYITRSSFN “F3” i, RAKFESESR, (ATETEN, RER
I FE)ITBAEBR SRR RESVL, BN, SERIHT!

Note: When the change—over switch S5 of lifting air pump A2 is turned to “manual” , the lifting air pump
will work continuously. This is just appropriated for transitory testing machine. The air pump will idle run unless
opening the membrane tank manually to aerate the solenoid valve SV1.

(6) HL 5 BRFE R TT 286, S7. S8. S9The change—over switches S6, S7, S8 and S9 of solenoid valves

PUASHLREIIS VL, SV2, SV3. SVASTIh FLRA I AT GS6 . 87, S8, o, #REA H ).
FEhife, IERREHAET “AZhT  SVIRPEHIRAREE S, SV2RIERIBRATIETFTEIE, SV
TSURTTTEMSEFIG U, SVARR 1 I T TERE I i

The four solenoid valves SV1, SV2, SV3 and SV4 are separately controlled by change—over switches S6,
S7, S8 and S9. They all have auto and manual function. Normally they are in  “auto” status. SV1 valve controls
membrane tank aeration, SV2 valve controls membrane tank lifting sludge, SV3 valve controls sludge settling
tank lifting sludge, SV4 valve controls sediment tank blowing scum.

(7) BeAHPRIT B TF 52S10The change—over switch S10 of UV light

BHNRATUVHEHTT AT A8 . AshfEl, B TELT “Ag” , SHLTN, o]
RIS T8 .

The change—over switch S10 of UV light has three positions. They are manual, auto and stop. If it needs
manual, please turn the change—over switch to  “manual”

(8) ¥8/2¥T Indicator light

@ 42 IR ZE S HCETRRT : BE A E A IR B AR MRS B I, FERAT e

(D Control power and comprehensive alarm indicator light: When the device is plugged in and the device is
alarming for the fault, the indicator will be bright.

@ HURERIHE /)T 24SVLL SV2, SV3. SVAPUASHLRERIEH TARRS, FREIRRS s /R AT 58

) Indicator light of solenoid valve: When the four solenoid valves SV1, SV2, SV3 and SV4 are all in nor—
mal working status, the indicator light of solenoid valve will be bright.

@ RMEIMRIRAT: HEIHEAL, BFARHEA2. MIFERPL, HARP2, SIS IEH TR
W, FERET5E

AT RE SR ERERAT
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@ The indicator lights of pumps and UV light: When the main air pump A1, lifting air pump A2, cutting
pump P1, vacuum pump P2 and UV light are all in normal working status, the indicator light will be bright.

@ WALFERHE AT . 2% B )k RSB AIRBALLL . IR AIML Rz HT, AR
(7AW Sl T VA PANSIR | A S AL I (=S P

@ The indicator light of liquid level control: When the liquid level in device reaches the low level LI,
middle level M1, high level H1 in aeration tank and the low level L2, middle level M2, high level H2 in mem-
brane tank separately, the indicator light will be bright.

(9) JH 7 F24HTA 1 Noise elimination button TA1:

N HEIRENTAL ZRa B IH R

Press the noise elimination button TA 1, the comprehensive alarm sound will disappear.

5.2 IEEIZ{TRIBY A & The preparation before normal work

(DA g U RAT R IR AT S BT EOR, & BRI SRS IT G, M A5 1m) 2 15 1R,
WAKS, W TIERE ., ()i 2k, 7 AN HE R S A )

(1) Check the power of electric box to see whether it complies with the design requirements; Engage or turn
on the power switch and all sub—switches. Check the rotation direction of all pumps, which should be adjusted
as incorrect. ( The equipment has been tested when leaving the factory, the pump direction is not correct, just
adjust the total power phase sequence. )

(2) BE A BT, FTIF koK 1AM e K BRI 1) 25 B N FET K = PR AiM2, R ATAER . 1T TA
ERMRRA BN

(2) Before starting the plant, open the flushing water ball valve at the place of flushing water outlet and feed
water into plant until the water level is up to M2 position. Check whether the tank body, valves and piping have

leakages.

5.3 “IE” #2{E Breeding bacteria

B ELAHES AT B Ja, Al K. (R RITREAE20°C~25°Co et ) IR T5°CH
T

The new plant should have the “breeding bacteria” procedure before raw sewage treatment. (Incubation
temperature of 20°C~25C is the best) below 5% need to be warmed.

REREFF RIS Vbl “T-a” 8, BRI, MirRPURHITIES2 . HARPAIIT X S3
Bl “fEIk” AIE, FAREAVFEITICSA . $RTEALARIT OGS H e m) “f51k” A, TahoCHIm v2,
V3. V4, V5. V6, V8, VO, FTIFSIRIEVIO. VI1, VISFIVI6, BEit, $eEsgam N Tasd, &2
UL

BT R B KRR B AR AL 12" A, NEATIFS KA, 1K mA, 4
PEE N AL BIAM2I S o SRR TR PIFIITSES25Em) “AZh” , PUIERJADN, Rio/KEBES
TR, B B URAVETTCSafEm “Fah” |, FRRAIURELLETT, MK T “ffig”
Bimo —KJg, B ETRRAVEBITCSAR ) 5 117 A8, VNIRRT R AFHIT LS5 |
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RLREIR SV3REHTTICS8E 1) “F3h” , IMIRICHEM 1576 2= MR K a5 1k o ARIETSKABE, Alla)
PEE NSNS SR, WEIEAE . CHIVL, V7. FTIFIRIVE. V8, HEBIREAP U T XS24
] “Fzh” , RRZAMERC TSR, HEBRAEL2 iR, Ve, V8, FTIFIEVL. V7., W
BT, EREEASK, W SRR, MR AT R R . IR KR T E AR RS KA L)
T AR TR ORIE B RN A, —BRIK30K~40K, K60 K~80K, ANREMIA “Fh
Y7 TR R IR ]

Turn the procedure control switch S1 to “manual” position, it’ s also called “breeding bacteria”
mode. The change—over switch S2 of cutting pump P1, change—over switch S3 of vacuum pump P2 are turned
to “stop” position, the change—over switch S4 of main air pump A1, change—over switch S5 of lifting pump
A2 are turned to the “stop” position. Close the valves V1,V2, V3, V4, V5, V6, V8 and V9 manually. Open
(manually) valves V10,V11,V15,V16. At this point the plant is completely controlled by personnel and should
be moni—tored closely.

Before cultivating bacteria, firstly discharge the equipment clean water to the position of the membrane
tank level "L2", then open the sewage inlet valve to let the sewage flow slowly, and close it when the liquid
level in the device reaches M2. Then turn the cutting pump P1 transfer switch S2 to "automatic", P1 pump
starts, the sewage is circulated and crushed in the aeration cabinet, the main air pump Al transfer switch S4 is
turned to "manual", the main air pump A1l pump runs continuously, and the sewage is "stuffy aeration" bacte—
ria cultivation. One day later, turn the A1 transfer switch S4 of the main air pump to the "stop" position. 1 hour
later, turn the A2 transfer switch S5 and the solenoid valve SV3 transfer switch S8 to the "manual", and stop
the sludge in the reflux settling tank when the water in the return pipe is clear. According to the concentration
of sewage, nutrients such as fertilizers can be added to the device appropriately. Close valve V1, V7, open valve
V6, V8, turn the grinding pump P1 switch S2 to "manual", discharge a small amount of sewage overboard until
the level reaches L2, close valve V6, V8, open valve V1, V7. As mentioned above, the original sewage is re—
entered, and so repeated operations are performed to culture the bacteria. Raw sewage bacteria cultivation needs
to be based on the raw sewage organic content, salinity, freshness to determine the length of culture time, gener—
ally fresh water 30 days to 40 days, seawater 60 days to 80 days, if you can add "seed mud" bacteria can shorten
the culture time.

AT LLHI1000m 1 ] BABESCREHORE IR 1000m 175 7K, LSR5 e i B SRS AT . i1k 00
20~304350 )5, IR AT NEEIA RN 1/30030%, HRMIESIER T, WESBHEN T, Hlkrk
SRR, VORI KK B

1000ml sewage can be taken out from the sampling port of the aerator with 1000ml measuring cylinder to
observe the culture state of activated sludge. After 20 to 30 minutes of static precipitation, if the sludge settling
volume can reach 1/3 (30%), the shape of the sludge is normal, the cultivation process is completed, the shape of
the sludge is wadding, and the water after precipitation is transparent.

TR HENVSRIITARRITIF, ARELLEH RETSKIEABRIE,

Note:When culture bacteria the V5 valve can not be opened.Sewage containing impurities must not be al-

lowed to enter the membrane cabinet

5.4 IE'#i=1T Normal operations
(VBRI S 15610 “Azh” fiE.,

AT RE A RNERERAT
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(1) Turn the procedure control switch S1to “auto” position.

(2) FFATIFRVL, V5. V7. V10, V11, VI2(FFJHT). V13, V15, V16, K V2, V3. V4, V6,
V8. V9. V14, Kb R PUHHIT CS25% 1 “AZh” (8, BHERWISARIA TG K, JT5min, (#2780,

(2) Manually open VI,V5, V7,V10, V11, V12(need to be adjusted), V13,V15,V16, and close V2,V3,
V4, V6, V8,V9, V14; turn the change—over switch S2 of cutting pump Pl to “auto” position. The cutting
pump will smash sewage intermit—tently and circularly, start Smin and stop 2hours.

(3) WP hIIF S U0 “H3h” .

(3) Turn the procedure control switch S1to “auto” position.

(AREEIMRUVIT G, S HIRER (SVI~SV4) BEHIT(S6~S10)84 0 “HEl" i H .

(4) Turn the UV switch and the transfer switch (S6 to S10) of each solenoid valve (SV1 to SV4) to the "au—
tomatic" position.

(SPREFETHTURAZFAITTCSS e 0) “ASh” (iE, #RIM R BB OHESRslT, RikiGR.

(5) Turn the change—over switch S5 of lifting air pump A2 to “auto” position, A2 will be operated ac—
cording the procedure.

(OPKf FLAS P2 TT CS3 e 1) “ASh” (i, HAFRPHOKALETT, PR3l ARG Ik

(12171 B hHH9min, 15 1min )

(6) Turn the change—over switch S3 of vacuum pump P2 to  “auto” position, P2 will be operated by the
level of the membrane tank, P 2 will start at mid level of the tank and stop at the low position. (Run 9min, stop
1min)

(DHFFRAE R, 15K E

(7) Open the inlet valve of raw sewage and let the sewage enter into the plant.

(8)Fh i 7 H A TR AYHE TRV I TP, FAS UL 520 200 00 4% R 5 28 AR 2 -3 iy (F 2
T BRLA24485 /Rt ) RO, AR T RIS IR 22K RN G R K7 e

(8) Manually adjust the opening of the inlet valve V12 of the vacuum pump, and control the dis—charge
flow according to the average load (average load divided by 24 hours of flow) calibrated for each type of device
in Part 2 of this manual. If it is too high, the transmembrane pressure difference will be too large; Too small
will cause the water level to rise too high.

R . EERPUESHRN , BHEAAMS. KAETL2N , AREFHIFEEER!

Note: When vacuum pump P2 is in operation, the membrane cabinet must supply gas. When the water level
is lower than L2, do not manually start the vacuum pump!

BRBEZEIRIS KN /E! | | Membrane can not work in the original sewage!!

OUEEWALIABIM2N, AR A SR shis ke, FIRET T8, (#1087 BF.
ZFAE VPR T URAME, R A 9, SHEIL,

(9) When the liquid level of the device reaches M2, the vacuum pump will automatically start and run, and
execute the program of "on for 9 minutes, stop for 1 minute". When the vacuum pump stops for 1 minute, the air

pump is lifted to make the film wire clean automatically. (see Figure 1).
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9min Imin

HE% P i

RIAR A2 |
I, HEIEAERZHIRA . Thus, the plant enters into normal operation status
(10 592 A shik ik
(10) the auto—return of sludge
1) BAEPRN ARG SRR A ghiRi%, A:30minss H S TS V2R Smin, $EFHREAETE I
RIEBH G, SRE2,

1)The sludge in the membrane cabinet will be automatically returned according to the program design, and

the SV2 solenoid valve will be automatically opened for 5 minutes every 30 minutes to lift the membrane cabinet

sludge back to the first stage of the aeration cabinet. (see Figure 2).

S \/ 2 38min 5min

A?

2) PUREREN TS UEARTE: SV2IRFTIFS SR , SVIHREIIBERITT I Smin, $2IHUTIERETS eIk %
i%ﬁ#g& ’ 72‘%[ [g 35
2) Sludge lifting in settling tank: After the valve SV2 is opened for Smin, solenoid valve SV3 is opened for

Smin immediately, lift the sludge in settling tank and return it to the 1st stage. (see Figure 3).

Smin S5min

SV 2R SV 3R
3) MUUEAETGIRIRTIS 0 ph)s , SVARBERIFERIFT IR 10k, JHTIRITEAENBIFEE, Z5K A4,

3)After the sludge in settling tank is lifted for Smin, valve SV4 is opened for Imin immediately to blow

down the scum on surface of water in settling tank, (see Figure 4).

5min min

SV 3R SV 4R

4) THEWAE: £F30min SV2I® TAESming SV2I& TAESmin/G, SV TAESming SV3H TAESmin
J&, SVAITAEImin, DA,
4)Work flow: SV2 valve works for Smin every 30min; SV2 valve work for 5 minutes, SV3 valve work for 5

minutes; SV3 valve works for 5 minutes, SV4 valve works for 1 minute, and so on.

AT RE A RNERERAT
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5.5 L& E Comprehensive alarm

MR N RIA S AIHL, H2WE, BRI S AR, P RE R S 2SR
GRS, WAL, BRAE NG N R I AG A

When the liquid level in the device reaches high H1, H2, the device will send a high level alarm, and the
alarm signal will be transmitted to the centralized control console to remind the crew to suspend flushing the

toilet, such as long—term high, the operator should go to the scene for inspection.

5.6 AEHER International Seas

TEN TG SCARPRLEE X, F PR A ZIMRE , AT LAHETROR 2240 PRAY 5K o

A TR

According to the international convention, it is permitted to discharge sewage without any treatment in high
sea and unregulated sea.

There are two operation methods as follows:

(IR 5K IE IR, P K EHHE = AZAN, BelE, BRI k1 “AH3h” (i
IR BRI, (R ARERIE, DI P IRBE RS S

(1) Close sewage inlet to the device and to discharge sewage overboard directly.meanwhile, the main air
pump control switch should be turned to the "automatic" position to allow the air pump gap aeration, so that the
strain is not starved to death, in order to prepare for the next time to be able to quickly start the device.

PR E 5 KB IR, RS by KA, IemE, RRERRFE IR S 1841 “ AN EHRE
B, fTIFIRVE. V8, SCHIVIL V2. V3, V4, V5. V7. FERERPURIIT S8 “AZh” 5 Az
RIS 5 1E" , IRAMEARATAE; BRI CSA G m “F 3" (8, IR
Bifrskiahl, HRIMVURBAMITRSSHem “AZh” 5 MEERSVI~SVARHIT RS6~Soks 1 “H 2" fif
L, AT Rz AL BTV IS BT5 K

(2) Do not close the device sewage inlet valve, continue to let the sewage into, at this time, the program
control switch S1 should be turned to the "high seas discharge" position, open the valve V6, V8, close V1, V2,
V3, V4, V5, V7. Turn the grinding pump P1 transfer switch S2 to "automatic"; Vacuum pump transfer switch S3
turns to "stop", the membrane group and vacuum pump do not work; The main air pump transfer switch S4 turns
to the "manual" position, the main air pump will continue to operate, and the air pump transfer switch S5 turns
to "automatic"; The solenoid valve SV1~SV4 transfer switch S6~S9 turns to the "automatic" position, which can
discharge the sewage after treatment and precipitation.

5.7 i5iRHERL The sludge discharge

(WFEIERBIPIRAT , BESHEIRGRE 1 FH1000m L R HBUH &8 B2 PR, #1k30min)s, 40
UUGED) ST AT 5090, W RORE B AR 2 R 75 IR HECE MZAN (B IR 121 5 ) S AR 4R HEA I
A R Arin ek B T g R e T — I

(1)Under normal operation, the liquid containing suspended solids should be removed from the sampling
port of the aerator with a 1000ml measuring cylinder. After standing still for 30min, if the sediment interface ex—

ceeds 50%, the excess sludge of the aerator should be discharged overboard (12 nautical miles offshore) or into

IE:BM Dongtai City Dongfang Marine Fitting Co., Ltd



H5ESSIKIBREE  Marine Sewage Treatment Plant

the storage tank provided by the shipyard. Check the sludge concentration once a week.

CHES IR, KRHIRVT, TIHV6, VI, Taishiniiad, R R AR N 75 ek
2%, FRRAIFERLIN, Tahis R

(2)To discharge the sludge in the aeration tank, close V7, open V6, V1, and start the cutting pump manu—
ally. When the liquid level drops down to L1 position, stop the discharge pump.

GG RHTBA — N6~ At (2% ), H—@E BN NHE, FrL A a2
I, TS RTIEYIREIL30%, FTLUSTSRHEL —28, iz BT LUTIRK, DURE —E R
f, HTRENEE .

(3)The sludge discharge cycle is generally about 6 to 9 months (for reference), and must be discharged in
the high seas, so when the ship is sailing on the high seas, the sludge sediment exceeds 30%, you can discharge
some of the sludge until the "aerator" L1 light is turned off to retain a certain amount of bacteria for the restart of
the device

4) {MARPOL73/78,324 ) SeVFAERE Rl 376F FLAME 2 I TR A B 757K, eIl 12985 HL A
ﬁﬁﬁmofﬂﬁtﬁﬁEK%W%ﬁ,TﬁLLﬁﬁiﬁﬂﬁﬁo

(4) The MARPOL73/78 allows to discharge the macerated and disinfected sewage outside 3 nautical miles
from land and the raw sewage outside 12 nautical miles from land. When in a harbor, or where has recycle ves—

sel, the sludge can be discharged by shore connection.

5.8 Efafy “Zero Load”

“EAAp” %TFHQ%—E&HHLIEJV\] (> 1K) TigKit A ARRFEMAIET:, TR SR A LT
KeSakga “AZh” , BRI, WA EARHEN E, FERAMRIR . FE, LIS A SR SR PR A
s, “Efm” T”Tﬂ%L%LlUJ:HT# TEAE (EARTAERBANAEURH) o KFEXR, %W
B U A 4578 TR A AT

"Zero load" means that no sewage has entered for a period of time (> 1 day). In order to keep the bacteria
from dying, the main air pump A1 can be converted to switch S4 to "automatic", intermittent gas supply, reduce
oxygen supply, so that the bacteria hibernate and internal consumption, in order to prepare for the next start soon
into a stable state. "Zero load" should be operated when the water level is above L1 (the basic working principle
is explained). For more than seven days, nutrients such as glucose should be added to the equipment to maintain

bacterial stocks.

5.9 {=#1 Stop

IFTEARIIAEAEE (>3 ), BECH] USRIt DI, RS KRS, TRtk it b
I, T KOO AE A T e 20, GBI ATITVL, V3, VA, VORFLIKHEES , s HATIF V2K
Hezs o ma DIWTHLIA.

If you do not intend to use the device for a long time (> 3 months), you should close the original sewage in—
let valve, drain the sewage in the cabinet, open the flushing water inlet valve, flush the cabinet with clean water
twice, and empty the water by opening V1, V3, V4, V6 and the pump, or directly open the V2 valve to drain the

water. Finally cut off the power.

ransnmmzranad [[B
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Chapter 6 = L& [E X HEER Trouble shooting

] e A RE 5 HEER Tk
No. Trouble Possible cause Suggestion
ECCREHT B | B A P 2B U A B
1 M H2 AN = A7 | The pipeline between contact oxidation Cl?ean the Ei .
H1 is warning, H2 not tank and settling tank is blocked. pip
FREE, WL E, W B
7% s 1 Jnl 75704 .- Read the flow meter, if BT ISHA52 FH i e
above rated flow capacity, may caused Stop using the toilet for a while
by peak load.
AR ﬁnﬁgﬁﬁﬁi PUR, fFBcE
M S RELHL i 7 HEA . A fets
2 T BB AE H2 o o7 4 2 Look at the flow meter, such as below ch*e“ﬁckﬁotﬁtllje tE lli%es
H1 and H2 are warning | the rated flow, the discharge pipe is not pip
smooth.
BULET, WAEBUERE LN, WATfE
ly5 44, Read the flow meter, if below NN/,
rated flow capacity, may caused by Clean the membrane
membrane pollution
H R IT IR
The outlet valve is not opened Open the outlet valve
f o ety v el
J=r g = S LAY W7J<{'%):‘I4§b'—\‘o :
CURFTER Slide vane is damaged Replace the shgie vane or replace
3 Voice of air pump is the air pump
abnormal HLTL U R 25 T
The lifting air pump is not opened oy A A ) 2
synchronously for the problem of Check the control circuit
solenoid valve
G, VI
N WA R .
BN AL 7 O R H Voice Suction is not smooth Check the pipe and adjust the
4 of vacuum pump is V12 valve
abnormal JoK, WG4, A TH DN
No water, membrane pollution, blockage Clean the membrane
FOLf I SV 3= /N IR A TF UUTERE TS AN REE IIFET ). R A A7 I 2 S R P R
5 Solenoid valve SV3 hasnot | The sludge in settling tank can not be Check control lines and solenoid
opened for half an hour lifted regularly valves
LML IRISV2 AN IE 75 1) R N I e
6 SV2 does not lift and s .ﬁﬂ TRARD *ﬁﬁ}lﬁ%ﬂgﬂa%. .
Lifting air pump is not synchronous Check the control circuit
return the sludge
T SN TR AT A AT R A e i AR
7 %&I\.ﬁék TT\_RU_V-lamp The UV control panel or lamp tube is Change the lamp tube or UV
is not lighting
damaged control panel
i ANt ] BT = i AN T .
4 e %If?%%{lﬁghﬂﬁﬁﬁ%rﬁﬁxfj'n 740 5235 B T Read the 3
$EHIZAT A IEHfWrong The procedure switch position is not :
8 : ; . L procedures carefully in manual
operation of device comply with the condition of valve book
switch
U B i
Activated sludge is not enough or el
H KK B AN lified Breeding bacteria
9 Water quality is not qualine
ualified B = A 5 i .
q I 75 i 3] TTheo;r‘ljeerrnbrane is out of HiliiReplace membrane

20
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Chapter 7 #317{%3F Maintenance

7.1 #3%3R Cutting pump

(1) Hi&Purpose :

YRR RARAE/TT . TR AR N RIT5 K, WAl HEROR RS 508, IR BATHy
WRRYIIRE, TEATEHRBCRNL 2R VR HERCE

The cutting pump is installed in front of the device, which is used for circulating and cutting the sewage in
the aeration tank, and can also discharge the sludge in each chamber of the body. The pump has the function of
cutting, and is used as a discharge pump in the discharge of the open sea and emergency discharge.

(2) BT AR SR Operation and maintenance :

@ WERE AT MG, WA UG AT, G, DIehedRipL, hZnm BaEiE . Rk
WIS B I B P i G /N T 10mh

(D If the pump is found leaked, it is needed to stop and check, close valves in order to avoid causing elec—

trical burn. Replace a new seal ring when necessary. When the pump is working normally, the leakage of sealing
ring should be less than 10ml/h.

@ PE ] (1A ) JiE S A InAe T A S5 1 s = A At =L 2 18], DA it A
o

@Calcium and sodium base grease should be injected periodically (1 month) between the shaft seal of the
pump through the oil cup on the pump body to facilitate the lubricating oil seal and the bushing.

@ WA, RAF T TE, IR AU 25 18 0 2 B A AR5 o 25 [T 10
A EET, B RAE

(3 When the long period of time without using, it is needed to remove it to clean. When removing, please
don’ t damage the two sealing faces of mechanical seal ring. Please coat a right amount of lube oil when reas—
sembling and keep it somewhere safe.

@ HA= B, DIGpaR g EiE .

@ The pump can’ t idle run in order to avoid burning out the seal ring.

7.2 §Z& Air pump

O SRRA EAET G ARSI

(D The air pump should be installed in a stable location in a clear well ventilated and room temperature
environment.

@ FENAE LK S F AT A

2 Water or oil and other liquids are prohibited in the pump.

(3 N2 ARG 23 TR ADERS D IE PRI , A D RO T — I

3 The air pump filter and the filter element should be kept clean, clean them once every two months.

@) ANE AU T, AN EE R AR AR

FEMHEARMERARLF A
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IR FE AR

@ Do not touch the machined surface and do not allow dirt or debris to enter into the air pump.
&R MR T B A 1 o

(® Clear inside surface of the air pump with a clean dry cloth.

A0 J2E 301 14 37 R B35 5 R s Ak B

(©When the plant is stored, the pump shall be kept from rust and moisture.

7.3 BE3= 444 Electric control box

ER: g foent, ERIPNRREIT AT ‘BT B EHENEEESLT BT
ﬁﬁo
Warning: Make sure the external power supply switches are off and that the current breakers in electric

control box are also off when performing maintenance.

(1) JrHIRemoval

ZEE7731E1 /) g = R Wl (5 I VA e g = RV 6 7 19 N Y v S R W L R VAP BT 3R
AL ERSRIC RS AR T o SOT R A BT % oo

Replacement of control box components does not require removal of entire panel.When checking the com—
ponents and removing wires, pay attention to the mark and code of wire for reassembly.

(2) P44 Reassembly

YU ARG IR B ST 2 R R s B BT R DR A 2 o JE e L 0, AT A A
LI A 0] LA Il L 3

When it is necessary to replace damaged parts or reassemble components, refer to the electrical principle

diagram. Ensure that the wiring is correct before turning the circuit breaker to ON.

7.4 %46 Membrane module

(1) BEAYAFJi The storage of membrane

TR A AR 5 B TR b IX, 3 B T AR IR EEAEOC LA T Iy, R X JER AR T B VR At FiC20 ~
60% (PAFREIrEE ) B L BB, HoKaioh-49°C, HEBEIEAR, IR VR0 AR A 0t
P, WREEAUR, S5 mmt.

If the vessel should stay on a cold area for a long time and the device is in a place where is lower than 0°C,
please do the following anti—freezing measures: Mix ethylene glycol of 20~60% as antifreeze solution whose
freezing point is —49°C.. Pour it into membrane tank. The antifreeze solution has no damages for membrane and

plastic. The higher the concentration is, the lower the freezing point becomes.

ER: RREBPEANFAK, FEEOCLITELT . BRI, HEOCUU T ERBRIENE,
RS T RFFBISM
Warning: The membrane modules can’ t function in subzero water. And they also can’ t be placed in

environment of subzero temperature except being stored separately when transiting or storing the plant.

(2) TELHAA I 2588 . 2225 The structure and installation of membrane module

Dongtai City Dongfang Marine Fitting Co., Ltd
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R RE AR

D B (LU TFREE R ) 45#Membrane module (hereinafter called MBR—module) structure:
AR ZRIVERITKH-MBR-8 . 188U, AR B EIWT:
There is KH-MBR-8.18 type piece in SWCM type STP. It’ s diagram of structure size as follows:

R AMEE KH-MBR of MBR-pieces

(@ KH-MBRZEUJRE F )% 4% 7 2CKH-MBR type MBR—module connection manner
750 - TESEPR L R, K_H—MBR@H%HﬂWE%%‘%EU%# .
B Zhoh—H, fER—1 00, EETERAENRERE ., TEAR RS
o RET, RHITL R 2R sBREE 4, ENTRERTr
1 [ SRS ML FERRI R, 2L S AL R S AT
R
In normal use, KH-MBR type MBR-module can be combined one

group with single piece, two pieces or three pieces as required, and fixed

on membrane shelves in the biochemical treatment tank. This system is

1978

designed to use a single or a two piece connection for a group. Please
see the attached diagram for the connections and dimensions. In the pro—
cess of usage, membrane threads should be paralleled with the level of

biochemical treatment tank.

3 I FEIK & Water collection pipe of MBR—module

R 2 B A A A T 5 RO RS SR L, AT B A B9 K I DR IBE B — MR KA 1, RO EROKAE
KA EARYEIEZE AR, 2R TR o AROKAS I A R, R K i A SR
Ko

All outlets of MBR groups are connected in parallel to an outflow pipe, which is called “water collection
pipe” . The number of joints on water collection pipe is decided by the number of MBR groups. Connect the
water collection pipe to the vacuum pump; the effluent from MBR-module is discharged through the pump.

IR TR ) U Sk RIS AR A A U Sk Z TR T PUBRAE i 4

The seal connector joints of membrane module and water collection pipe are connected by PU flexible tube.

FEMHEAMMERARLE P8
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PR R

To vacuum ppmp

TPEDEDT
N\

T PUAE 5 [ S 0 4
comeet 0 comector ins of WBR=piee by PVC fleible ube

@) W5 B4 22285 5 IR A1 7 35 Wi Installation steps of MBR—module and related items

1) SR i, e [ G B DL, B Lk diRal, #E5E.

1) Fix the bracket of MBR—module in membrane tank first, when replacing the membrane, to prevent vi—
bration and shaking

2) [ TE AR B TSK, SRS RIS YR B A T, I AHERN ST .

2) At the same time, you may feed the raw sewage into the aeration tank, and breed the sludge seed mate—
rial in accordance with the activated sludge biochemical treatment method.

3) FRIGUREFRIG ML LS, YRR L 20~30%I0), AT LITHBAERI VS, ET5KIEA.

3) Only open the membrane tank inlet valve V5 when the sludge activity is good and the settlement ratio is
20-30%.

4) WER LA IRATA R T 2, A I Z IR RIS RIS A . AR L, TR
i, JHE R

4) Connect the loose joints between MBR—plates after the installation of MBR—-plates according to the as—
sembly methods as above—mentioned. Please pay attention to place sealing gaskets and seal up the loose joints.

5) BREAFESAS 15, WG IR ARG, R ARG Y, SR i R /K 1 A KA
%R b

5) After the MBR module groups are connected well and slid into the channels of membrane module
bracket, connect the effluent outlet of MBR module groups to the connector joint of the water collection pipe.

6) N T B IR PEA A AL B PR, RIS R IR, PP E AT E A

6) In order to prevent the MBR—module from floating at the time of aeration in biochemical treatment tank,
a fixed rod is needed after the MBR—modules are slotted into the channels.

7) WA A SE T AR R T A I 22 3= 0K TR, B IR A K

7) The membrane threads should be submerged in the water, to prevent the MBR—module from losing wa—
ter.

8) TR Z ATk A — AR, AARWELSEE RN, WREE R AT e, &
SR T IRTIEE A, BOFE A ARG,

8) Please check the packing container of the modules before installation, to see whether the airproof bag
is broken. If seal is broken or the protective solution is missing, the MBR—module will require re—treatment or

consult the relevant technician.

Dongtai City Dongfang Marine Fitting Co., Ltd
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(3)EEAdT 4 75 ZF T Matters needed attention when using membrane

@ AN FFLHELEF 57 B 22l R KA B ™, A AEM BRIV A% N5 AT LA B4 il
o

(D The products provided to our clients have been pretreated, and can be used directly after being installed
in the MBR reactor.

@ K T AR A, BRI Y A EOMAR o R TR A RN RN X, 75K
EFEAEY) MESRYIR, Kb —ER) HERIRES), alE A E R R MK Tk
T, XA AT A KR e FH

@ In order to save the service life of the film, proper operation and use can be of great benefit. Especially
in the high seas and irregular sea areas, the sewage is still the nutrients of Marine life, the sea has a certain self-
purification ability, can use the device's "high seas procedure" to discharge the sewage, so as to extend the ser—
vice life of the membrane.

@ TEIEFBATI, BEHERT5 KR A UTIERE, — A2 KA RASURL, X B/, 7Efl
FHR A AR T DT, WPk RBME YUK, KR SN EEE N,

(3 In normal operation, the sewage of the membrane tank comes from the settling tank, generally there will
be no large solid particles, and the damage to the membrane is small. When the membrane tank is cleaned with
washing water, the washing water should be fresh water as far as possible, and seawater cleaning will increase
the burden on membrane penetration.

(4) B A YiMembrane cleaning

AR R e BT A R R AR, BUTIE A TESAE e A, (S HROR B T B2 70% 51 H.
PR LA LR IROT RS, At T R W AR A, DU R0 JBELH BEA T A~ T 0k

The device on the membrane flux design has sufficient margin is expected to the service life of the mem—
brane in 5 years or so, but when discharge decreased to 70% and adjust vacuum pump inlet adjusting valve

opening and flow meter readings without significant changes, with membrane chemical cleaning.

FEMHEAMMERBRLF 3
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TS Flow meter reading (B2 JE4a%H{E Data for reference, not absolute value ) :

ER AR R BT VR
5 Type Flow meter reading When the membrane need to clean
(LPM) reading of the flow meter (LPM) <
SWCM (1) -10 0535 0.374
SWCM (1) -15 0.826 0.578
SWCM (1) -20 1.069 0.748
SWCM (1) -25 1.313 0.919
SWCM ( 1) -30 1.604 1.123
SWCM (1) -40 2.139 1.497
SWCM ( 1) -50 2.625 1.838
SWCM ( 1) -60 3.111 2.178
SWCM (1) -80 4.181 2.927
SWCM (1) -100 5.347 3.743
SWCM (1) -120 6.319 4.423
SWCM (1) -150 7.778 5.445
SWCM (1) -200 10.208 7.146
SWCM (1) -250 12.639 8.847
SWCM (1) -300 16.042 11.229
SWCM (1) -400 21.389 14.972
SWCM (1) -500 26.735 18.715
SWCM (1) -600 32.082 22.458

TR UEIT LI SO TR K I Fe i AT ohse, BRZBER R MG TG RS 5 F7H0.5%NaCl0%
W2/, RIS E TR R TR0 s SR)5 H2-3% 7247 (N a O HIFS ORI 32 62/ Ne - B3 25 i
A TERER R ALY A A B, P AR FEA T e, R d B R A R A ]
MK SRR = AT, ] ASS SRRUERY T X I AT RIS U . BCE 1 2% )R IRIA R, R
2 /b, B, AT KR INEEBEin, — BTG K T

The cleaning method is to remove the MBR—module from bracket, wash the membrane surface with clean
water, in order to remove the activated sludge and scale attached on the membrane surface; immerge it in the 0.5%
NaClO solution for 2h, in order to kill the bacteria attached on the surface; rinse the membrane with clean water
and thenimmerge it in 2-3% NaOH solution for 2 hours, in order to remove the organic matter and col— loidal
material attached on the surface. Then a final flush of the MBR—module with clean water. On this manner the
membrane flux can be recovered. If the hardness of local water is high, an acid method can be combined to clean
the membrane. The membrane should be submerged in prepared 1%—-2% HCI for 2hours, and then take it out,
flush it with clean water. After adding medicine and cleaning, be sure to rinse with water.

ER: WRT/AZERBEAREREIBPE TS/, LRFHBRE,

Caution: The operators should very be careful in the cleaning process, to prevent the membrane thread from
being broken.
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Jin2 38 B 5215 I 45 Please use chemicals according to instruction book. (S, L4 XHE

Data for reference, not absolute value )

37 H Ttems BALAERAL) 60% NaCIO | NaOH ik
5 Type Volume of (kg) (kg) Remark
membrane tank(L)
SWCM (1) -10 150 1.35 3.0
SWCM (1) -15 200 1.8 4.0
SWCM (1) -20 260 2.35 5.2
SWCM (1) -25 280 2.5 5.4
SWCM (1) -30 300 2.65 6.0
SWCM (1) -40 420 3.7 8.4
SWCM (1) -50 510 4.5 10.2
SWCM (1) -60 510 4.5 10.2
SWCM (1) -80 980 8.5 19.6
SWCM (1) -100 1150 10 23
SWCM (1) -120 1350 12 27
SWCM (1) -150 1350 12 27
SWCM (1) -200 1550 13.5 31
SWCM (1) -250 2230 19.5 44.6
SWCM (1) -300 3000 25 60
SWCM (1) -400 3850 34 77
SWCM (1) -500 4900 43 98
SWCM (1) -600 5800 51 116

VI ETRKIR e e R, WK AL, A A

After several kinds of cleaning above mentioned, if the water discharging quantity isn’ t enough, please

replace the membrane.
HE Note:

1. ANELRE N EIY) S UCE IR IR R IR & UL b sl T3 . Seil. AL, R R, Be.
FER A IR B D LS AL s T DORE; ARTTIR BEIRINZZSE . iSRRI IR G
s, RIS 2 R ZURGE .

1. Do not mix up bleaching powder near other substances such as grease, oil, lubricating oil, solvent, acid,
alkali, soap, paint, home products, garbage, beverage, pine oil, dirty rags etc. If the powder is mixed up with
these materials, it may cause fire that might be severe.

2. B AATAT R R o 5 U SRR AR A, A SR P A

2. Prevent any hot or burning substance such as lit cigarette from falling into the vessel of the bleaching

powder.
3. ARKAE KR, AR AR KGR KNV H A I PR 45

3. If the powder catches, pour the water into it and spray the surrounding area with water.

FEMERARMEEERA A
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4. AESERAERREEMANR . BRI, RNATEES A kb, A PR ARG R

4. Do not touch eyes, skin, mucus membranes or clothes with bleaching powder otherwise it could cause
severe chemical burns. If bleaching powder is swallowed, it may have deadly consequences.

5. /NDHLECEAS , ANERIE . RS, S

5. Be careful to place the vessel containing bleaching powder. Don’ t drop it, roll it or spill it. Keep it ver—
tical.

6. TEENINUCH RGNS N 2 PR 1 0, T, R TFEMERAI, WRErE, nfesl
K

6. Use the bleaching powder only with clean dry rubber gloves or metal ware. Any contamination can
cause a fire.

7. T —RADATRGIT R, AR AR K nise T

7. In case of sodium hypochlorite powder scattering, it must be washed with a lot of water.

it )7 15 Detoxification method :

SR FHORCEE K e B R R I 15708, QR BRI e, S BV TP A B, dn SR HR B A 5 I S
RSN A AL

NER: DORIKEA TS, NGBS 2y, BB, X T IRME S RGN EE AR

External: If exposed use large quantitative of clean water to rinse skin or eyes for 15 min. If pain persists,
consult a doctor. If you get the chemical in your eyes, consult an ophthalmologist immediately.

Internal: drink large quantities of water or milk, milk of magnesia, vegetable oil or egg and go to the inter—
nal medical department for emergency.

8. ANEGLILE S,

8. Keep chemicals far from children.

O, PRIFEAAISAN . THRRIHTT, ANEUEEIAS

9. Keep bleaching powder in cool and dry place and original vessel. Do not change the label and don’ t
store the bleaching powder in other containers.

10, ANEFLYIZEEA, F2 )5 S R KK g il e 22 4 A

10. Do not reuse the empty container. Rinse the empty vessel thoroughly with water and place the cleaned
vessel in safe place.

11, BRI AF A e R B R L b /e R B i, BEE I AR S5 B K o

11. Post notices of “fire protection” around the place where the bleaching powder is stored and dispen—
sation area. Provide fire prevention equipment such as fire extinguishers, foundry flasks ete.

12, HEATKIEREEN, AT RE™ A FUAR, I H2S A BEAF e A BT LA UR 2R
AW B, VIR &= AU R AR

12. When there is sewage in the device, the device will generate harmful gases such as H2S and methane
etc. that could harm people around the area. The air pump should be operated at all times to prevent build up or

escape of harmful into working area.
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Chapter 8 #{#i5# Spare Part List

75 i - A FIA 7Y 5 i
No. Name Model Amount

ML bR iz
Cutting pump /

Mechanical seal 1set

2 | O 1Y %% 35 ] /
Cutting pump O ring

1set

Tz i, DE RS

Note: Keep the user manual for future reference
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Chapter 9 M Appendix: B4 Drawing
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