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1. B TZE Treatment Processes
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1OM LD WTP Only reqUireS Iand Of 300m2 All-Process All-Container Integrated Water Treatment Plant(AAIWTP)contains all necessary water

treatment units to meet WHO drinking water standards.Generally treatment processes fall into
following four units:

@ FAME Pre—treatment

—t B TAERE. SiF. R 8. BETTERFSHIAETZMNAEAS. TAEETESS
ﬂj‘j 1§ﬁﬁﬁlﬁ X Eg1/ 5 §1 / 3 O EFRAKF B AT R BN, ROEEERRSE, RERLZHNREESIT.

This unit includes one or a combination of flocculation,air flotation,sedimentation,oxidation,

1 I 5 to 1 l 3 Of trad itional conStrUCtion self-cleaning filter etc.The pre-treatment unit is an important process to lower the concentration

of larger particles and/or organic matter so that the water can be treated by following membrane
systems without causing server membrane fouling.

@ iBE Ultrafiltration

BREBEREAMKFEAEEZYRMEYNEETZ, BEBIEESKAMERLUAT0. 2NTU &
Z0.INTU AT, EREFEGNEIRSERFESHEERARNNASD, BIEERREKER
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Ultrafiltration (UF)membrane filtration process is the key unit to remove virtually allturbidity and
microorganisms in raw water.Usually UF membrane yields water with turbidity of lower than 0.2
or even 0.1 NTU.In applications where following treatment process includes more precise
membrane system like nanofiltration or reverse osmosis,UF membrane is the necessary process
to guarantee the water quality meets inflow requirements of those systems.

@ KEE RAERIKEEK) Reverse Osmosis (for brackish water or seawater)
EEBUKSOBKCRILIE T, FENRIRZERAR. REEEREREBARFZHIREERANLIET
2, MKPEBIEREAUASIEI%. BIMERZRRSBERFEAULNESHREREK,
In applications when raw water is brackish water or seawater,reverse osmosis(RO)membrane
process will be used.RO membrane is the most commonly used desalination process in the

industry being capable of removing up to 99%of dissolved salts in the water.Even higher salt
removal rate can be achieved by simply adding more stages of RO system.

@ HE Disinfection
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The final treatment step for drinking water is disinfection.This process,by adding disinfectant,
is to guarantee that no pathogenic microorganisms exist in the treated water and no re-growth
in the distribution system.
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2.AAIWPT EIS&% Models of AAIWTP

AAIWPT HIfREAORERFEIERARBHEMANR, BIERBERTAHR12. 0K*2. 45K%2. 4K, &4
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AAIWTP consists of multiple 40-feet standard shipping containers.The dimensions of each container
is 12.0m*2.4m*2.4m.The number of containers and the function of each container is listed below.

In each model,the number of containers and the function of each container are designed based on

typical fresh water or seawater quality and may vary according to following factor:
@ FEFIIIRKENRGSOETIKM;

Additional raw water pump station and/or buffer tank
FERENTIMNIKSEBEIERFHER;

Requirement of using more containers as final clean water storage tank

®
L
®
@ FHFHEFEAMSRYRALTEZFIINLETZ.

Existence of uncommon contaminants that requires additional treatment process

F® 1RKLIERAAAWTP EHREERBRESR

Table#1 list of containers in AAIWTP for fresh water treatment/

Model No. 2 5-5% Pretreatment/ [Ultrafiltration/| Dosing/fNZ5% |Accessory/MtJ@ | Total/&it
st AEUE 4 ARG
GAATWTPF-2500 1 1 1 1 4
GAATWTPF-5000 2 2 1 1 6
GAATWTPF-7500 3 3 1 3 10
GAATWTPF-10000 4 4 1 3 12
GAATWTPF-15000 6 6 1 3 16
GAATWTPF-20000 8 8 1 3 20
GAATWTPF-25000 10 10 1 3 24
GAATWTPF-30000 12 12 1 5 30
RUGKLEAAAIWTPE R ERARER
Table#2 list of containers in AAIWTP for seawater treatment/
Model No. 524  |Pretreatment |[Ultrafiltration] RO system/ |Dosing/MN#j |Accessory/[ff| Total/&rit
/FRALEE /| RIBERS RS J& R G
GAATWTPS-2500 1 1 1 1 1 5
GAATWTPS-5000 2 2 2 1 1 8
GAATWTPS-7500 3 3 3 1 1 10
GAATWTPS-10000 4 4 4 1 2 15
GAATWTPS-15000 6 6 6 1 3 22
GAATWTPS-20000 8 8 8 1 4 29
GAATWTPS-25000 10 10 10 1 4 35
GAATWTPS-30000 12 12 12 2 5 43

3.AAIWPT HJ3E{TOperation of AAIWTP

100%£ B 5hi&1T7100% Fully Automatic




Footprint of AAIWTP is significantly smaller than traditional construction as the containers of most
all of AAIWTP are double-layered and designed in a more compact manner.Estimated footprint of

ERREISHIANPT FREBINEIT, LFAFTEZHBEALLER, NEHFTEFH LTI

L HPERTEE A THITF. each model is in the table listed below.
All AAIWTPmodels are 100%automatic operational that requires virtually no daily maintenance.
Labor requirements limit to chemical refill and trouble shooting. =4 & NAIWIP Al SHER @)
@ TRISIERBEIRRERY Supervisory Control and Data Acquisition System Table#4 Estimated land usage of AAIWTP models(m?)
EHRRESHY AAIVTP PR FZEBEERBIERERS, £HSITSHIAERIE PC HEREFI RS = R ok b T AR uthe) AR {5 HiL T A
WIKE, FIARETSRINTEREY, BATNEHEENNR, RG2S EThe 2 RAR A Model No. sof containers | Footprint Model No. #0f containers | Footprint

FHREEALSMRSFENTRRG .
All AAIWTP comes with built-in SCADA system.All operational data is accessible remotely on
PC or smartphone.All operational parameters can be adjusted remotely.Customized daily data GAATWTPF-5000 5 100 m GAATWTPS-5000 8 240m?

will be send to user and stored on cloud with local server.

GAAIWTPF-2500 3 80m* GAAIWTPS-2500 5 100 w

GAATWTPF-7500 7 210m? GAATWTPS-7500 12 300 m?
N—f— .
@ E{TEM Operational cost GAATWTPF-10000 12 300 m? GAATWTPS-10000 15 400
N—f— —_— N—f— F o A ‘3‘<[ A . F o
ETRAMTRAR, STRANGEASTORRGAER, ROSATERA. RENEEAT CAALTPE 15000 5 00w | CAALVIPS15000 ” .
B2 AH0. 1 X/ TR,
— 2 _ 2
Operational costs of an AAIWTP in the table below only includes power consumption and GAATWTPE~20000 20 P00 m GAATWTPS 20000 29 700 m
necessary chemical usage.The cost of electricity is estimated based on the price of 0.1US$/kwh. GAATWTPF-25000 24 600m GAATWTPS-25000 35 800 w’
Labor cost is not included. GAATWTPF-30000 29 7007 GAATWIPS-30000 43 110012

< 3 ZHAAIWIP BEK BHRFERAMGE
Table#3 Estimated operational cost of each AAIWTP models (US$/m*)

5 R BT H 5 R BT H
Model Series/ Operational cost Model Series/ Operational cost
RAKAb . ik WAL

0.1 nifi 7 47676/ M
Freshwater treatment L Seawater treatment 7T/ K
FZ 7 ~$0.015/m? S Z % $0.5°0. 8/m’
F Series S Series

4. R%#E Typical Layout

AAIWTP Wi ERTE N FERSEETIAR, XRETRATEARENRGF NI, MASEHERS
AT ETNERE, SMESTMAENSHERETERAR. GAAIWTPF-10,000 (4b¥BgEF110, 000Ms /K, &t EFI300m2; Treatment capacity~10MLD,

Footprint~270m?)




5. #ZDAEETE Core Processes

5. 28R Ultrafiltration membrane

5. 17 IR R Yt Pretreatment system Grapheilm? #BiEf&sEHEAIN TS,
BB REGRITRAfRESEE R, EhaiFRRaT. JUERTRBATKE (EFR, NAE The Grapheilm2 Ultrafiltration(UF)modules have the following features:
) ORERX. UEXMIPET KB KIEERE SR A0, 20081555 2 JPEASIEONO. 02 um,  BEWEERERI LT AR IR AR R

20.02 um nominal pore diameter for removal of all particulates colloids, bacteria and viruses.
2 TR KB R K ) A 3 B K IR AL AR P

2 Use for treatment of ground and surface water or pretreatment for seawater desalination.

2 PVDF JEAA T DL KGR A Sl ik et ok

2 PVDF material as well as patented graphene hydrophilic additive.

5.1 TR Ti%it (EE) Table#5.1 Pre-treatment unit design (upper layer) 2 Wb NN, AR T K BRI .

The pretreatment module is designed into an high cube shipping container.It includes coagulation
chamber,sedimentation chamber and buffer tank(as shown in the figure blow,from right to left).
The hydraulic retention time(HRT)are 10mins,20mins and 15 mins for coagulation chamber,
sedimentation chamber and buffer tank respectively.

2 Outside—in flow type for super high inflow SS tolerance.
No. i H Indicators #iikDescription
B e R Unit di i (LWH) 1200023002900
I nit dimensions i Model PABHERSIEH;RS% MODELP RACK  SPECIFICATIONS
JRIEEX Coagulation chamb =
’ e 2000%2300%2900 Sp I Appearance wE 7= As shown
3 ULIEIX Sedimentation chamber 5200%2300%2900 JEEF Membrane surface area 51m?/module
4 V- {5ibBuf fering tank 4200%2300%2900 {A#+E1E Diameter of each module 225mm
, , ‘A= E Height of each module 1860mm
5 MbPREE SJTreatment capacity per container 2500m* /d éﬂ{tl:&é# of modules in one rack 50~64
6 W AMRJECoating inside/outside Anti-corrosion costing LS Height of membrane rack 2,150mm
32K E Length of membrane rack 9.0~10.5m
B AR EBFlow rate for one module 2.5m?h (freshwater)
B Y HHGFEBFlow rate for one module 2m?h (seawater)
B MEESHRE Flow rate for one rack 125m3h

FAGNBSPHMGRROEBREREGHE

Table#4 Estimated number of UF membrane modules in each model

Model No. #tof modules Model No. #of modules
GAAIWTPF-2500 50 GAAIWTPS—-2500 64
GAAIWTPF-5000 100 GAAIWTPS-5000 128
GAAIWTPF-7500 150 GAAIWTPS-7500 192
GAAIWTPF-10000 200 GAAIWTPS—-10000 256
GAAIWTPF-15000 300 GAAIWTPS—-15000 384
E5.1 Fi4IEe T (EE) Figure #5. 1 Pre—treatment unit (upper layer)
GAAIWTPF-20000 400 GAAIWTPS—-20000 512




GAAIWTPF-25000 500 GAAIWTPS—-25000 640

GAAIWTPF-30000 600 GAAIWTPS—-30000 768

RN =% T R %A How UF membrane racks fit into shipping containers

BFEHESEAR2 15K (BEEREEURNFNEM) BENERERNFSH2. 3K, RHENEEAR
1.0KAH, MEXHANIIEE 2. 3K, EILEBEEBIHIPIRESE.

The height of membrane racks is 2,150mm(connecting pipes and stainless steel structure included)
while the height of container is around 2,300mm.The width of a membrane rack is 1,000mm while
the width of container is around 2,300mm.Enough room is left for maintenance work.
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The Brackish or Seawater RO unit consists of RO feed pump,RO pre-filter,high-pressure pump,
seawater RO membrane vessels,seawater RO membrane modules,scale inhibitor dosing system,
reducing agent dosing system,microbicide dosing system,process valves and pipes.Main
components are integrated into an SUS316L membrane rack.High pressure pipeline material is
duplex 2205 stainless steel.Low pressure pipeline material is UPVC.

5. 3 HRUKSBKRSEBRA G

Table#5.3 Brackish or Seawater RO membrane unit design

RABNESRGTEATBRERARE

Table#4 Estimated number of 40 feet UF membrane containers in each model

Model No.

#of modules

Model No.

#of modules

GAAIWTPF-2500

1

GAAIWTPS-2500

1

GAAIWTPF-5000 2 GAAIWTPS-5000 2
GAAIWTPF-7500 3 GAAIWTPS-7500 3
GAAIWTPF-10000 4 GAAIWTPS-10000 4

No. I H Indicators #§iRDescription
1 IR SHUnit dimensions  (L¥WxH) 12, 000mm*2, 300mm*2, 900mm
2 KbFERE FiTreatment capacity per container (inlet water flow rate) 2,500 m’/d
3 %77 K e JINet desalinated water capacity per container 1,25072,000 m*/d
4 RiZiZEE5ER0 membrane vessel 300~ 1000PST
5 JBE R HERO membrane vessel number 30
6 PSR BIE T $ EENumber of RO membrane modules
in one vessel 6
7 BAANEREHE 1 SIBIE O S B E Number of RO membrane
modules in one container 180
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Table#5 Commonly used seawater desalination RO membrane specification



FEK i EPemeate flow

i FRejection rate

FEIE #iMembrane area

Model

GPD m’/d % ft? m?
SW8040XHR-440 6600 25.0 99. 85 440 40.9
SW8040FR-400 8200 31.0 99.8 400 37.2
SW8040HR-440 9000 34.0 99.8 440 40.9
SW8040LE-440 9500 35.9 99.8 440 40.9

WAL A

Testing conditions

i&4T & /10perating pressure 800 psi(5.52 MPa);
f$ F132000mg/L NaCliEWMik; Tested in 32000 mg/L NaCl solution;
258 ICE, pH=8, [MYF ~8%; Temperature at 25 degree C, pH=8, Recovery rate at 8%

Operational limits

f Kia 47 & fiMaximum Operating pressure

1200 psi (8. 28MPa)

BAEKFEMaximun feedwater flow

75 GMP(17m’ /h)

BB EMaxinun temperature 45 degree C
B A JE/KSDI; Maximum feedwater flow SDI1s 5
BEE BEKE; Maximum concentration of free chloring <0. Img/L

BT K E%; Maximum pressure drop per element

15psi (0. 1MPa)

W EE PR pHYE E; pH range for chemical cleaning

JFE/KpHYGEl; pH range for feedwater in operation
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