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Overall Solution
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S=[elfME FFEEBIFT. SITARRK
ADVOCATING COORDINATION, INNOVATING
SONSISTENTLY, LEADING FUTURE.

IS SNEFE. GTER
NDUSTRVRESPEGTING, CLIENT SATISFYING,
S EMPLOYEE PROUDING.

LIRSl RIFETE

WBETTER WATER BETTER LIFE

 BDLEETK BEESTK
SUSING ON WATER AND SERVING
& CUSTOMERS WITH PERFECTION

BINRIRTS = 5 SHAYINE EEEA N ST

Whole Solution Plan Excellent Project Management Team and Efficient Execution

SRR TERIHAR 5 5 TENREEEARNERFEMNWIENE

Complete Engineering Design System Complete Quality Management System and Experienced Supervision Team

BRI A ASLS 5 6 s ARRIFNERIREES

Strong Technical R&D Capability Strong Manufacture and Build Capability
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EBBERR—FRABEGEESREHERL, S IRERRES. TSRS, ERRS=AME, XH
FHeREFRHEE. MR, 88 BT HRIRARERNERBRSE. FRBIEXDEBHE (K
B, SHB) . ZBiRE. KOKRBRE. BEBRE. MRIRE. BaiitirE. B BB, EFRE.
ST T RN .

EiBBSBIKSTRATSURERANZD, BE+SE-—EHHTIEKRUSEKEIER AR AT
F, PIRAPREEPCERIMEUKSEERRS R, Z3EXE (MED) . RBE (RO) « 4878 (NF) .
BFa(X). BEBF(ED!). HSEFER(CCEMNHERESHBERAR, NEMIEBT. Wk, ALK
RESNMTWEFRE—IEXIOKERBRS R . BRINaRi TRVGESMEA1905M/H, EFMEDRE
KM TRRSMESAS2AM/H, BRMIBEEEC0%UL, BETRSHEANM4BE/H, SFERE—E
Ao RIBBERES (IDA) B%5T, 2018FHAERRENS (IDA) IEENEEKREI+REKRLSKE
FBMBFAR, 2019 UIEBELE, 2022-2023FFILKENE, 20155 -2024F RiTFEEGRIR
B ERE 115,

LiBBSBIKS TRASHFEMEN B TMREKRNSRKGIBIIA, EXC2 BRI SRR
A ORI, 2T —HEBBEEIMRFNARANR . BRIREFR2INEIHEREG . B0 MEIE
B, SEEIGPZRTE. RIGERINERS3I. FIE1SIBIRE, WANRETERWMITKE.

Shanghai Electric is a large integrated equipment manufacturing group specialized in energy equipment, industrial equipment and
integration services. It is committed to providing customers with solutions to technology integration and systems incorporating
green, eco-friendliness, intelligence and interconnection. Its products include thermal generator set (coal power, gas power),
nuclear power equipment, wind power equipment, power T&D equipment, environmental protection equipment, automation
equipment, elevators, rail transit equipment, medical equipment, Oil, Gas & Chemical Engineering and Industrial Internet, etc.

Shanghai Electric Water Engineering Company (SWE) has been engaged in continuous technical innovation in core desalination
technologies. In the past more than ten years, SWE devoted to the R&D and applications of seawater desalination and industrial
wastewater and has the ability to provide services including EPC. So far SWE has owned different desalination technologies in the
field of seawater, wastewater and boiler feed water such as MED, RO, NF, IX, EDI, CGE MVR and TVR. The total project capacity is up to
1900000 t/d by the end of 2025. The MED project capacity is up to 520000 t/d, the domestic market share is above 60 percent, the
RO project capacity is up to 1140000 t/d. In the year 2018 ,2019 and 2022-2023, Shanghai Electric was listed in the top 10 project
developers of seawater desalination and water reclamation by International Desalination Association (IDA).The total project capacity
from 2015 to 2024 ranked 11th globally.

SWE focuses on R&D for seawater desalination and wastewater treatment technology innovation and engineering application.
SWE has made a breakthrough in several key desalination technologies and gained many achievements in intellectual property
rights through continuous technical accumulation and improvement. So far SWE has successfully completed and developed 21
professional computation software, 9 databases, 15experimental platforms, 33 patents, 13 internal company standards.

0

LiBsBSEKRUSRKGIRRM T NEARTA AR FatliEEIIERR. B4R
SEBWETREANSEFEAMEG . E>IT5.

Shanghai Electric has provided the technology R&D , product manufacture , project management , operational
service, market sales mode and commercial capital chain , and other aspects of the hardware and software
support.
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PERFECT QUALITY ASSURANCE AND SERVICE GUARANTEE
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Industrial services will help you fully exploit potential. We can offer a comprehensive and extensive
product, process system and service that covers the entire project and equipment lifetime, from the
planning and design, operation until the subsequent upgrade. We can comprehensively enhance the

reliability of unit operation, reduce energy consumption, help customers effectively reduce OPEX, achieve
saving-energy goals, improve competitiveness.
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TEARREROBH ot = T &mt:»nnmf
THEER  PATENT LIST
THRIZTR EHSECS e
A hybnd desalination technology about nuclear power and MED Patent for invention

— e E AR E KRS BRI EB B = R S REAER

A water and power cogeneration system with high pressure steam turbine coupled 2017107116093

Patent for invention

with LT-MED
A hypoxia aerobic biochemical integrated device Patent for invention

RIKINMEIR SAEREEKERE

Hot water heating LT-MED device

2020229339645 SLRHEEF

Patent for utility models

—HEFRK SRR (ERSREBOE SRS ———

A seawater desalination system based on wastewater multi-stage flash evaporation 2021232533715
- low temperature multi effect distillation

Patent for utility models

HEBRRR BB R NSRS SRR ——

Heat cascade recycling and high magnification concentration of seawater in thermal and 2023219717114
membrane hybrid seawater desalination system

Patent for utility models

— Mt BRI I S RIS KR LR S SCEEIEF)

A zero leakage nuclear energy utilization multi effect distillation seawater desalination 2023219554973

system

Patent for utility models

T RSB Rk S A HE S R BT M AR J—

Pipeline structure used for high-pressure concentrated water side high spot exhaust and 2023220715001
breaking siphon of RO membrane stack

Patent for utility models
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PROJECT REFERENCES

® RO SXIAA . SE900000 m?/d

o BHKIERE . 28550000 m¥d

o HIEXMILEER4075 1 0 N IRBRNBRAT © BEFEEE TEF3360mMY/d @ BIENCE ST o SIRKERELL O TILERSIRE —H o tEWSEKRE = e mitEWBBEF 0 ILEERRE
I — B Eg TF243200m*/d 17424m°/dsRIPHME7KIRE REKYETRZIMAE 480m°/dI B 840m°*/dI B 12,500m*/dIRE 25,000m*/dIE FAKX100000m*/d 7 6000m*/dEPC T2
PIK Bl R AR E Zhejiang Rongxiang 17424 m?/d Shanxi Coal and Chemical Conch Cement Jinlinhe 840 Conch Cement HeBei HuangHua Cangdong  HeBei HuangHua Cangdong BOOIK3I T2 HeBei QinHungdao Power Plant
Dushan Energy 43200 m*/ Boiler Make-up Water Project Industry Group 3360 m®/d m?/d Circulating Cooling Fenghuangshan 840m?  Power Plant Phase || Power Plant Phase || ) ) /6000 m*/d MED project
d Reclaimed Water Reuse and . Demineralized Water Project Wastewater ZLD Project d Circulating Cooling 12500 m*/d MED project 25000 m?/d MED project EebelTangghanlHalgang,/ o Tt HAsE
Demineralized Water Project Wastewater ZLD E’roject : i ZZ?]ZO?E)I(C)OOS\:E3?§ rTBWgé)t 25000m3/dEPClj:$§Iﬁ =]

o IIHEHRIBR
720m°/dEKiRGE R EIR

Jiangsu Wuxi Ligang Power Plant

Desulfurization Wastewater ZLD

Demonstration Project

© E/R#ET 8,640m°/d
wIPHMEIK TIZINE

Serbia 8640 m*/d RO Project
o RRITEEEE4800m%/d
RIPEMAK TI2IE

Iraq Wassit 4800 m*/day
Demineralization Project

© FASTRRIRSEX S TEIRER L,
3168m°/diRiF#MAK TR

Irag Maisan GTCC Power Plant 3168 ..

tons/d Project
o BEAFBE/REB
6240m*dTERA

Pakistan Thar Power Plant 6240

m?/d Project

OE B OCPEHSAFI WAVE I
600000m*/diE &SI E

NIoToCCan OCP GIoUp SAFTVVAVE 11600000 Tk~ = wemeemeemmecccee |
Membrane Reverse Osmosis Seawater Desalination Project

Seawater Desalination

Project HeBei Fengnan Fengyue Energy

25000 m*/d MED Desalination
Project under EPC Mode
‘@ TR AR
/" 75,000m*/dEPCTi2HH

HeBei Fengnan.Fengyue Energy
75000 m?/d Desalination Project
under EPC Mode
o WFRRRANAT ST
< 232800m°%/dBRELKIE

Shandong Yulong Petrochemical
232800 m?/d Demineralized
Water Project (EPC)
@ WFRARA160000m/d
T RERBSIENIA
___________ Shandong Yulong Petrochemical
T N Y i ! 160000 m*/d RO-MED hybrid
. | SR { g Project (EPC)
@ E BB
4080m°/dBiEhKIRE

- - Jiangsu Shengbang Holding

~~~~~~~~~~~~~~~ - - . N e Group 4080 m*/d Demineralized
S S| Water Project

........ N 21 1) =717

~~~~~~ . @ 305000m*d EPCILi2lE

Zheliang Zhoushan Petrochemical

© RIB/RISFMPVCEE
4128m*/dBR sk R

Qatar 4128 m?/d Demineralized

Water Project

© BFENH

9600m°/diRE kTR

Dubai CSP&PV Hybrid 9600 m*/d Project
o BEORE
ig7k-3,618m%d
gEh/k— 1,440 m¥dmE

Panama Gas Turbine Power Plant

305000 m*/d MED project
@ /ZRER 11880m°/d
RBESKKRIIERE
Guangdong Huilai 11880 m%/d
. RO Project
@ IRERERA13464m°/d
TR SBIFHMAIKIE

Guangdong Yuedian Huilai Power
Plant 13464 m’/d Seawater
Desalination and Boiler Makeup

....

3618m¥d Project e | e T \“\\\Water Project .
W Tk e o LT ‘© ITZRMEFERT 4128m°/d

.43I20m3/d " P B T SRIPANAK TI2IRE
WK IEERE P o ST e — B ,': | . .. GuangDong YangXi Power Plant

Yemen Aden oil refinery Phase e e S 4128 m?*/d Demineralization Project

(1 ~11)4320 m*d MED project T T P ® l:;) H?);E)E(;I%?E‘Eéﬁmflﬁ
o S T o ,000m THEmA
eomYydmey 00 T e ' ’ { i ‘ Guangdong Zhanjiang BaoGang

- T T ! .. Zhanjiang Steel 30000 m*/d MED

Sylhet, Bangladesh 960 m”/d e T * project with EPC mode

o HEgAFH600mYd - - @ Elfer=6552m%d @ ENBAEH 7680m*/d 0 3KERAHI © ENfBAthnes~5760m*/d © RATEMRER O SERERELER ® ITIRKE#MNEI 10584
gk TIZIE RBESKKHUIRERE gk IR E 37500m®d FAPAMAIKIE IiIL}ZE7J<—6243Om3/d 2640m*/dIRE Mm%/ g7 R AR NP HNA K

Sk K o £h
Vinh Tan Power Plant 9600 m*/d Medan KIM 6552 m?/d RO Pelabuhanratu Power Plant 7680 KR TIERE Indonesia Kalimantan Utara Power BRin7k3312m*/dIRE Philippine PCPC Power Plant 2640 mE
RO Project Project m?/d RO Project PMB,Brunei 37500 m*/d MED Plant 5760 m*/d Boiler Make-up Bahrainkian,Malaysia 3312 m¥/ m?/d RO Project 10584 m’/d Desalination and

Water Project d Desalination &Wastewater

Treatment Project

project Boiler Feed Water Project of

Datang Chaozhou Power Plant
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LOW TEMPERATURE MULTIPLE EFFECT DISTILLATION (LT-MED)
HIGH EFFICIENCY, ENERGY SAVING. ECONOMICAL, SAFE AND RELIABLE THERMAL DESALINATION TECHNOLOGY

BFMEDEKRHEREGERGES, FRIOKREF, REETTEER, RIEEER, SRERIAENER
=, BRIEZMASZRIEERUNERER, SBTEEGHIMED-TVC I Z2E XA SRKEER AT E
Z—, EREKEKRHEREST.

EEBSKBHOHTRESHE NIRRT L, ATEITUE ERARFEIIEAREF, ERFRIT.
TZi8E. BERITHIERN LRSS T PRSI .
BAIRIOF A T HEL T SRAFIBF-MEDEAR, TIAEFSRREFNRRNRBWEAREEKRNE, ™MBBE
MEREER T ZEXFOERER, MEBAKEET DU RGBT SHSRATE,

MED has become the second-generation of thermal desalination technology because it has lots of advantages, including high efficient
heat transfer, high water quality, large adjustable load, low operation temperature and low risky scaling trend. MED-TVC process is
widely used in the power plant to form cogeneration model with supply reliable power and high quality water at the same time, which
is the future development direction of thermal desalination technology.

Shanghai Electric is committed to developing MED technology and has taken the leading position through continuous technical
development and innovation, especially about system design, process calculation, equipment design & manufacture, and engineering
service. We have successfully developed the new industrial waste heat utilization F-MED technology. The low-grade waste heat
produced by industrial production process is used as the heating resource of the F-MED process. This not only effectively alleviates the
freshwater shortage in coastal areas and industrial- intensive regions, but also significantly reduces the carbon emissions and thermal
pollution load of industrial systems.

F-MED PROCESS F-MED I ZiiiE

YL EHSZIN

Feed Seawater

IRENBIKHERL

Cooling water discharge

J

v

{

BuKRIK >
Feed Hot Water

HKIRE]
Hot Water Return

[N
Flash Tank

-

—38 HER SRS e K
1st effect other effects Condenser Seawater
TRERIK Rk
Brine Distillate
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RIEEMR S5, 2017-2018%F, EEBSFESEIKE
KR SKBRAERI103 .

Shanghai Electric stand among the top 10 plant suppliers in terms of contracted
capacity between 2017 and 2018 International Desalination Association (IDA).

—
—
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el o BTN
AR, RS,

iﬂi£57j<;&{‘tl$iﬂgﬁ MED PROJECT REFERENCES

FS ERMX 7l T E &R FEIKE #&izRfiE)(year)
NO. Country/Region Industry Project Name Capacity CommissionTime
1 ﬁzji,jcléhina géﬂztric Power Eééfgﬁjggﬁ;:cgfngdong Power Plant Phase I 12500m’/d 2008

2 ﬁigi[,jéhina Elzzztric Power Eggfgﬁjgiﬁgzcgagngdong Power Plant Phase Il 25000m/d 2013

8 ﬁiea—i[?éhina géﬁ:tric Power %n%—ﬁ%?g Power Plant 6000m*/d 2017

4 ?Sjjr?g%ong,China angfel gﬁ%%&n??ﬁ?%ﬁ?BaoGang Zhanjiang Steel 30000m/d 2015

5 ﬁeEB;eqi,jéhina ?tietl Eggjfe.nfrgﬁ%ingyue Energy 25000m’/d 2019

6 ;Jh%j}gﬁg,cmna Egﬁochemical %ﬁé% .ﬁﬁﬁﬁ;ﬁﬁica MED Project Phase [(EPC)  108000m’d 2019

7 ézrfnei Ee{#ochemical ILEI\]/%B,(BBEﬁ; PUBEH 37500m/d 2019

8 ?elggr?— Aden geﬁarochemical \?;jmsgig Elﬂn};;fgfinery Phase | 2160m*/d 2019

9 ?elzr?nﬂg:— Aden Ee{#ochemical \?;%%r?— Elﬂn};%fgﬁnery Phase I 2160m*/d 2020

e ?h%?gﬁg,cmna Eeﬁf‘ochemical %ﬁgj’ig%ﬁeﬁtrﬁ::hgﬂmical MED Project Phase Il 200000m’/d 2022

" :(Fagngi%hina Egﬁochemical g&ﬁfg%ﬁgﬁfiltmrihemical MED Project (EPC) 80000m*/d 2024

IRIBE =L L0 5

EXCLUSIVE SIX MAJOR TECHNICAL ADVANTAGES

TOINCREASE THE EFFICIENCY OF WATER TREATMENT EQUIPMENT,

OPTIMIZE THE SYSTEM, ENSURE THE PRODUCTION SAFETY

INBEBRUERE R
EVESUN

Small temperature difference
efficient heat transfer tube bundle
structure design technology

NS ERAMARRIT
A

Non condensing gas calculation
model and non condensing gas
system design technology

MK ZREIRURITRAR

Design technology of material
water return system

2R DGR SIRIT
ERAK

Selection and design of the
screen mist sprayer

ERFKINZ B HRTE
&2

The precise model of saline and
fresh water flash

PRBHIRASRITRA

Combined design of corrosion
and scale prevention
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MED PROJECT
PUEIE

HEBEI HUANGHUA CANGDONG POWER PLANT PHASE ||

12500 TONS/D MED PROJECT
OJbEYE B —HE125000/ K8 %I E

A= Owner): IREMERES%(F PROJECT PERFORMANCE PARAMETER TABLE
TitEEEREBEREEAT B By AR
Hebei Guohua Cangdong Generation Co. Ltd. Item Unit Technical Data
2 2(Capacity): BEERE Installed Capacity m?/d 12500
12500m*/d FEHE Number of Devices E set 1
RTZ Technical P - MED-TV(

AR F5 7% (Technical Method): 2 TS Ao S

KR BEMEL Evaporator Effect Number - 442
MED-TVC

1E7KEE GOR kg/kg 102

PRTEE (Project Location):

FERR7KIKER Desalination Quality mg/L <5
fadt&ie M Cangzhou, Hebei Province S8 Load Regulation Range % 0110
5ehLAYE)(Completion Time): FFJAHZ Annual Utilization Ratio % 95
20085128 Dec.2008 Rit+7Ed Design Life £ year 30

EZReERR SR EZRBORFRAR
NATIONAL ENERGY ADMINISTRATION SCIENCE AND CHINA POWER SCIENCE AND TECHNOLOGY ANARD
TECHNOLOGY PROGRESS AWARD

ENEEAMREMEDE~CIRE
THE FIRST 10,0007/ CLASS MED DOMESTICALLY
CONSTRUCTED PROJECT IN CHINA

LRFRB ISR TRREENEELBREES IR ENRMUEF NG, HPEREH SESREATRITHIE. &
EHE, FRELRERNRS . TIET2008F 128198 MINAM, STMRERAZIRIHE, FEEEFURIRSIERBEEKRL
BARREREEASRWINARE ., LERSBEIINE kRS Tt HiERUANE, BRTHEDRERIT. TIEHNREREAR. FIE
ZB[BREFRABEREEATIESIAENE, “HMER—IBEOHORERL, TRIREXBEE, BHLTE28%, M

IKGERARLTE26%, EFRAREEEFME T2 EE . TE F2009FFRRFERNRFRAR—FL, 2010F5-RERE
IRERHHE—FE

Huanghua phase |l project is the first 10,000t/d class MED domestically constructed project in China. Shanghai Electric was responsible for the design and
manufacture of the main equipment, the complete set suppling, installation and commissioning. The project successfully reached design capacity on December
9,2008, all the performance parameters were in accordance with the design value, which marked a significant breakthrough about domestical manufacturing
of MED desalination device in China. Shanghai Electric has issued the design and manufacturing enterprise standard, formed the design and manufacturing
system of complete sets of main equipment, and quality assurance system through the project implementation.According to client’s calculation of measured
data, the CAPEX of phase Il project has been reduced by 28%, specific cost of distillate has been reduced by 26% compared to imported equipment used in
phase | project, which achieved remarkable economic benefits.The project won the first prize of China Power Science and Technology Award in 2009, and won
the first prize of National Energy Administration Science and Technology Progress Award in 2010.

580038448t COMPARED WITH THE IMPORTED EQUIPMENT

M7k ERE AR A
Tons of Water
comprehensive cost

I*Ilu\?l/\

Total project
Investment

O

B RRE OROP BELFRE OROP

<

1

w
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MED PROJECT
PUEIE

HEBEI HUANGHUA CANGDONG POWER PLANT PHASE |I|

25000 TONS/D MED PROJECT
b BB R =HF25000M/ K835 E

A= Owner): IREAES %7 PROJECT PERFORMANCE PARAMETER TABLE
TitEEEREBEREEAT B By AR
Hebei Guohua Cangdong Generation Co. Ltd. Item Unit Technical Data
2 2(Capacity): BEERE Installed Capacity m?/d 25000
25000m’/d FEHE Number of Devices E set 1
RTZ Technical P - MED-TV(

AR % (Technical Method): 2 TS Ao S

KR BEMEL Evaporator Effect Number - 7+3
MED-TVC

1E7KEE GOR kg/kg 13
PRTEE (Project Location):

FERR7KIKER Desalination Quality mg/L <5
L& B M Cangzhou, Hebei Province S8 Load Regulation Range % 10-110
FeAkHTE)(Completion Time): FEFBZFR Annual Utilization Ratio % 95

20135128 Dec.2013 Rit+7Ed Design Life £ year 30

N

FIRSTLY INVENTED IN DOMESTIC

MED # & SBWERRIT FEERRIT
MED evaporator double tube bundles design, new type tube bundle design

EF LR ARRIRE IR THEFRAEHR
ALLED CAPACITY DOMESTICALLY CHINA POINER INNOVATION AWARD
CONSTRUCTED THERMAL DESALINATION PROJECT

ZINREANEFEMEDEN2. 55/ BRI ATH, MEEREH LSBSAERIT. §
IEFHEMZLAREIHIRS . RITFFREIBMESH 7 RVERIHES . MEEREE. ZRmahin
B, ADFERAER, FaZIEAREMEDREFZELEE ORI . BRI
treE DERSAERESIEESNRN R AR EREEURIER LEH—F, EiRitH
SRR SR EHITI

The project filled in the technical gap of domestically constructed MED with per-unit installed capacity
25000 tons/day. Shanghai Electric was responsible for the design, manufacture of the main equipment,
installation and commissioning. The design and development team overcame the technical difficulties of
heat exchange tube arrangements, horizontal-tube falling film heat transfer, vapor flow and stress analysis,
mastered a number of independent core design technology about super-large MED cylinder evaporator.
The success of the project marked that Shanghai electric is one step further on the way of domestically
construction of low-temperature multi-effect distillation seawater desalination evaporator, and its design
and manufacturing technology ranks among the world’s most advanced level.

VeSS
Heat transfer
efficiency

<

123 IMPROVE

ZAmANBEIIREE TR 1°C

/L REDUCE

.LX% J'Lzb!

Equipment
Investment

O

1

)]
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MED PROJECT
PUEIE

GUANGDONG ZHANJIANG BAOGANG ZHANJIANG STEEL 30000 TONS/D MED
PROJECT WITH EPC MODE

[ RS LEINE TINER
30000/ K&k EPCInH

A= Owner): IREAES %7 PROJECT PERFORMANCE PARAMETER TABLE
ENETNGERAE me ==Tiv] RAREE
Hebei Guohua Cangdong Generation Co. Ltd. Item Unit Technical Data
2 2(Capacity): EEARE Installed Capacity m’/d 15000
30000m*/d FBHE Number of Devices E set 2
RTZ, Technical P - MED-TVC

AR % (Technical Method): BARTZ Technical Process

R R BRREL Evaporator Effect Number - 7
MED-TVC

1E7KEE GOR kg/kg 10
PRTEE (Project Location):

FERR7KIKER Desalination Quality mg/L <5
I &R&BITH Zhanjiang, Guangdong Province £ 75538 Load Regulation Range % .
SERLAYE)(Completion Time): FEFBZFR Annual Utilization Ratio % 95

20155118 Nov.2015 Rit+7Ed Design Life £ year 30

EREMEEKEMEPCINE
THE FIRST DOMESTIC THERMAL SEAWATER DESALINATION EPC PROJECT

ZIMBEH EBRATREPCLAS, BT EFUEKRMBEERRNZ=R .. IMBRITENERARS R
BTEIFNZTT, —AEFRSFBMN ZEHK, TR ZSSHM BN, SIMEELIRBUKREFIHIKE
K, WRKERFRITABEEDHIKRFIRESRINAZRS, MELUTEBFENLEEETER, ME
AKIRBRAKPETREMENT RS, B LBBSEFTDEESREBIGRIF W SIFT AR B BRI
%, HINSLHEF SRR HE N R A SR ER T2 N s, M—S R HEF U HEEIGR IR %
BKFR L=, IMBF2016FE118I1RIE, 1EKktb. B, FKRSEXEIIAEIRE TER
—imKE,

The EPC project is contracted by Shanghai Electric, and fills the gap in the business mode of domesticized desalination project.
The project team takes an innovative design in the aspect of technical solutions. On one hand, it makes full use of the steel
mill's waste steam to produce water so as to achieve the goal of zero emissions of steel mill waste steam; on the other hand,
combined with the actual conditions of water intake and the requirements of drainage, the feed water system is designed for
two branch system and grading dosing system, which not only lower the operating costs of power consumption and chemical
consumption, but also greatly improves the stability and the reliability in the long term operation of the system. Meanwhile,
Shanghai Electric fully integrates the resources of thermal desalination industry innovation strategic alliance, successfully
realizing a breakthrough that duplex stainless steel materials firstly applied in the thermal desalination of the project in domestic,
to further enhance the technology and equipment level of the thermal desalination localization and the competitiveness of
upstream and downstream industry chain. The project was put into operation in Nov.2015, whose parameters of GOR, power
consumption, product water and conductivity are all in a world- class level.
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MED PROJECT

PUEIE

PMB BRUNEI 375[]0 TONS/D MED PROJECT

“““NN

YK
e 375000/ A8 E
a1 SHAIIN
Al = Ownen): IRERES%FE PROJECT PERFORMANCE PARAMETER TABLE
fERsll (323K) BRAE e L==tiv) RARE=
Hengyi Industries Sdn Bhd Item Unit Technical Data
2 2(Capacity): BERE Installed Capacity m’/d 12500
37500m’/d LZEEHE Number of Devices = set 3
KT Z Technical P - MED-TVC/F-MED
AR % (Technical Method): BARTZ, Technical Process C/
R R BRREL Evaporator Effect Number - 6
MED-TVC. F-MED
1&7KEL GOR ka/kg 104
PRTEE (Project Location):
FEER7KIKER Desalination Quality mg/L <10
303 Brunei fa1arA 7558 Load Regulation Range % 50~110
FeAlRdIE)(Completion Time): FEFJAZER Annual Utilization Ratio % 95
20195 & itZ A Design Life £F year 30

M OAMERA PR SKECIE
THE LARGEST EXPORT SCALE MED PROJECT

\ h \l !“‘L_‘ LTIV

BRI 33 x 125000/ BRRZERHEPIE R ERIE N ANSAHEEBKRINE . EzmEH
BRREFHRAT MRS BT ZEERVKINERATIERK, B EmRvkERREBIIRIAIRNER, K
KR T BIGACATEIKRE A, H—S KTHinaExR, 1L ESESEIMEARGERIFMAKE .

Hengyi (Brunei) petrochemical construction 3x12500 tons/day of low temperature multi-effect seawater desalination project is so
far the largest scale exported EPC project. As LT-MED technology is first time ever converged with hot water flashing technology to

produce distillate, the cost is greatly reduced by using low quality hot water as heat resource for distillating in this project. Leading
seawater desalination technology keeps Shanghai electric expanding the market share and serves better.

KA T bR
Total Cost of each
3 cubic distillated water
EEkEHHI 5
THE WORLD FIRST
T SAFEMEDRES S5ESMNE2EKFEHEEL

MED Equipment with industrial waste heat utilization Compared with foreign similar level
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MED PROJECT

PUEIE

ERH T RIAMERARE KRR
LARGEST CAPACITY OF THERMAL SEAWATER DESALINATION PROJECT
IN CHINESE PETROCHEMICAL INDUSTRY

ZHEJIANG ZHOUSHAN PETROCHEMICAL PHASE 1,11 305000 TONS/D MED PROJECT

A IR LA —HE. —HA

3050000/ %5

/== (Owner):

NIRRT ARAR
Zhejiang petrochemical Co. Ltd

A= (Capacity):

105000 m*/d+ 200000 m’/d

AR5 7E (Technical Method):

EPCInE

TE a2 %0z PROJECT PERFORMANCE PARAMETER TABLE

MED-TVC. F-MED

FRTEb(Project Location):

LA Zhoushan, Zhejiang Province

S2REAT E(Completion Time):

20224

=] By ReARE =
Item Unit Technical Data
EERE Installed Capacity m’/d 15000 / 25000
FEEHE Number of Devices E set 7/ 8
FARTIE Technical Process - MED-TVC | F-MED
R BREL Evaporator Effect Number - 7/ 12
&KL GOR ka/kg 105 / 147
FEER7KIKE Desalination Quality ma/L <5
fA1arAT55BE Load Regulation Range % 50-100
FEF)AHZ Annual Utilization Ratio % 95

& itZ i Design Life £F year 30

HrA4000 5 BRI T—R M IBEET x 1.501/B08 x 2.5 51/ HIRR S MEERB /M EPCIE H LS8
STiEE, EERCITWEANIE BRA T RKNEMZSE AR DRgRMAIE , EERaT
BETEER .. BGMEEERLASSIIMED-TVCHIF-MEDRIEIAIE, HEAEIRAFER.

Zhejiang petrochemical 40 million tons of refining and chemical engineering integration project is assorted with 7x15000 tons/day
and 8x25000 tons/day of low temperature multi-effect seawater desalination project ,in which the engineering and procurement is
contracted by Shanghai electric. As the model demonstration in Chinese petrochemical industry, the project not only contains the

largest capacity of seawater desalination, but also can be supplied with hot water as the heating resource. The seawater desalination
system is designed to meet the request of various operating condition by switching operating mode between MED-TVC and F-MED.

HNIACRE RS BEEA T 2SR ERRvKRRER, BE HBRSEEMARRNPVKINZ—MEEFIZIHR,
SCL T RERAVEERAI A« I E FINSEI R ERSERI T REMR B E P~ (VR BT AR TN AE, M2
ERFEF LKA EENER R F N EEERENE X .

The project makes full use of the hot water waste heat generated in the refining process, and combined with the patent of hot water
flash developed independently by Shanghai Electric, realizing the cascade utilization of energy. The project realizes the engineering
application demonstration of the world's leading energy saving and environmental friendly domestic desalination technology, which is a
milestone to comprehensively enhance the international competitiveness of domestic thermal desalination technology and equipment.

MBEERIREE 28 .581%, SFERHE
R TR,
The project reduces coal consumption 285000 tons

annually and cuts carbon dioxide emissions about
770,000 tons annually.

EREATRAFIBREERNE .

The Largest Thermal Desalination Project of
Industrial Waste Heat Utilization in the World.
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RZEREIRZAR

MR, (BESFE . BEFRESIEBERA
REVERSE OSMOSIS

ENVIRONMENTAL PROTECTION, LOW ENERGY CONSUMPTION, HIGH ECONOMIC EFFICIENCY OF MEMBRANE DESALINATION TECHNOLOGY

BARRIEE
TECHNICAL FLOW CHART
BiE
Osmosis

RiZEBKRCEFBEEESEENEKTOBHK, BEEERE/N.
BEFEIR. BIRFEIEMERCE FHFR. REESKRULOREEER

BER. SERMEEENERES.

LRSS AIRENIRR, ARARIT. REER. ZREK
METHEFEHELTERTSKTE, BREEETMRASREERRIRIT.

IRERENIRSAGRD. NEEEATHER. B, MIMRGKSIEE

PRETEN MR RRRST R

Reverse osmosis technology separates water from seawater by using
permeable membrane; it has many advantages , including less investment,
low energy consumption, short construction period and extensive application
etc. The key RO equipments consist of membrane, high pressure pump and
energy recovery device etc.

Through continuous research and the accumulation of engineering experience,
SEC has a leading level in system design, equipment integration, installation
and commissioning, maintenance, and now has a capability to provide
engineering service about the single SWRO stack with permeate capacity
of 10,000 t/d s We can provide a complete personalized system solution for
customers in municipal, electric power, chemical industry, iron and steel and
other fields.
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Riz&E

Reverse Osmosis

SR EENTFZBEERT,
B A KD FEBERIBIIRO i,
BahElEhk e

When the external pessure is less than the
osmotic pressure,

Freshwater side A water molecules
spontaneously though the ROfilm, moved
to the krine sideB

LT EKB K TISEER
SPRENES, EKPHYKD FIE
BENENEIKMWA

When given saline side B is geater than the
osmotic pressure

External pressure, water molecules in brine
will move to the water side of A
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igEIFE R

RO PROJECT REFERENCES

RizhS

EZxR/MX 1Tl IRE &R FeKE [E(year)
Country/Region Industry Project Name Capacity Commission
Time

RELTIL MR AL ERS-FEWEER 3

1 HeBei,China Steel HeBei Fengnan.Fengyue Energy 75000m"/d 2019
FES R W] JIRERER 3

2 GuangDong,China Electric Power  GuangDong Huilai Power Plant 11880m*/d 2011
ENRNES Bh ENRNEBRB 3

3 Palabuhanratu,Indonesia Electric Power  Palabuhanratu Power Plant 7680m/d 2012
REEEKHT W] kR —HA 3

4 Vinh Tan,Vietnam Electric Power  Vinh Tan Power Plant Phase I sal0mie e
TR SEE Bh U ER 3

5 Wsaait,Iraq Electric Power  Iraq Wsaait Plant Phase |l 4800mr/d 2014
FRERRER W] SFRREREERE —H 3

6 Conception,Philippines  Electric Power  PCPC Power Plant Phase | 2040my/d 2016
FESTR W] T AR%EEFR — 8 3

7 GuangDong,China Electric Power  GuangDong YangXi Power Plant Phase Il 4128m’/d 2018

8 ORATEHESR W] ORP EARERIAIREB 3300m¥d 2018
Bahrainkian,Malaysia Electric Power  Bahrainkian Coal—fired Power Plant
E2ORE B E=ORERTIE L 3

9 Colon.Panama Electric Power Panama Gas Turbine Power Plant 3618miid 2020

10 FEHTT At ANTANEKRAIE —EAg e 1500md/d 2020
Zhediang,China Petrochemical  Zhejiang Petrochemical RO Phase | Expansion (EP)
EEEFEERR =z EEHEE/RE 3

11 Thar,Pakistan Electric Power  Pakistan Thar Power Plant RO Project 6240m/d 2021
pliiE=3 B BRI AR BRRERR it bRER K 3

2" Dlbai Electric Power  700MW CSP and 250MW PV Hybrid Project RO System, cletimie) - 202

R i) (PHISEHERB00MW SR EIREISRIPHNG 316am¥d 2021
Maisan, Iraq Electric Power  raqMaisan GTCC Power Plant (800MW) Boiler Make-up Water RO Project

14 ERET G ERETEDIB R SERBERPHAKTE  goaoray 2001
Seriba Electric Power  Pancevo GTCC Power Plant RO Project (EP),
SPES TR i) SR A SRS BRI AMA K .

15 GuangDong,China Electric Power  Shante CCHP Boiler Make-up Water Project 15552m’/d 2022
FETH ak TLAER/RFEB ARG = AL T B 7k b ER 3

16 Jiangsu,China Petrochemical  Jiangsu Sierbang Propane Project Phase Il Water Treatment Station 45000m/d 2022
EP;E_[:H: FEEESZ FEIJ.IEF% :ﬁﬁﬁ[:@%mﬂﬁl& 3

17 HeBei,China Municipal Tangshan Haigang Economic Development Zone Seawater Desalination Project 100000m*/d  2023/2025
FERE ak LR A RS XRIE 3

18 Yantai China Petrochemical ~ Shandong Yulong Petrochemical RO Project (EPC) 80000m*/d 2024

19 FEIE i) [ IR B AR LR RPN 13464m¥d 2025
GuangDong,China Electric Power  Guangdong Yuedian Hulai Power Plant Seawater Desalination and Boller Makeup Water Project

o0 FEME i) KRR R SRR 10584m¥d 2025
Guangdong China Electric Power  Datang Chaozhou Power Plant Seawater Desalination and Boler Makeup Water Project
Egs “wT B EOCPERISAFI WAVE |l 6075 1/ Hi&i&EXIRE 3

21 Morocco Chemical Moroccan OCP Group SAFI WAVE 11600000 onslday Membrane Reverse Osmasis Seaater Desalinaion Project 600000md  Est.2026

fr—;ﬁE’J 5 KA
B¢1Eﬁﬁb/ BFE, IEBFrKK

EE AN m

REDUCE ENERGY CONSUMPTION, INCREASE THE QUALITY OF PRODUCT WATER,
IMPROVE SOCIAL BENEFIT

ST ZAHE
FHTZ RN,
RIERBIERFIETIRE

SRS E SR,
TREIRSEIE TR

A combination of various pretreatment
process, Ensure the stability of the RO
system for all kinds of raw water.

Related software application to completely
simulate RO operation cycle.

IRIBMBRAERIEDE
MHEERR, SIFIB=E,
TELEMA

RpBEmitEs,
PEAR A B A FOEE XS

Flexible layout according to the site condition,
optimize the piping layout, make the most use
of the space, save the cost of civil works.

Efficient automation control system, reduce
manpower costs and risk of failure.

BERERSR, RS,
HESTNEITRFEK

Rational configuring system, optimization of
equipment structure, meet the requirements
of various operating conditions.
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RO PROJECT
RN

MOROCCAN OCP GROUP SAFI WAVE 11 600000 TONS/DAY MEMBRANE
REVERSE OSMOSIS SEAWATER DESALINATION PROJECT

B EOCPEHRSAFI WAVE |l
605 /K=K B7KIRCIRE

=] gy RARE=E

ltem Unit Technical Data

BERE Installed Capacity m’/d 600,000

HEHE Number of Devices Eset 24

FRTZ Technical Process - SF—ZNHETE—SWRO
ROIEIKIZR Recovery rate of RO % 45

RiBIEREE (RO membrane flux) Imh 141

BEE [BIBHER (Efficiency of ERD) % >97

FEER7KIKJE Product Water Quality ma/L <300

EEBEOCP SAFI WAVE I8 INE BF=60 MK, M RKRAReEEESDRIIEM - FIE XA T A
K EETIRAKERAKRRIAK, LigBSmBihks TRATNMZIMEREROEKRURATRRLE, &
BEREBERAS. seEhllRE.

The OCP SAFI WAVE Il project produces 600,000 tons of fresh water per day. The product water users include industrial water, urban

drinking water and agricultural water in the Marrakesh-Safi region of Morocco. Shanghai Electric Water Engineering Company provides
core seawater desalination technology and solutions for this project, including RO membrane and energy recovery systems.

MEREERAFXAEDFONRIT, RERITEBUTEARMLE:
ABRERNESMRSERE, RESERYE, FREE.
MRERER+ TIsERES, RISERGTSHKE, #H—SREETEEE.
REEAEER, EERRETREL.

The RO system of this project adopts a pressure center design. The system design has the following technical advantages:

- One high-pressure pump corresponds to multiple RO membrane skid, which improves the efficiency of the high-pressure
pump and reduces energy consumption.

- The combination of avariable-frequency LP booster pump and a high-pressure pump ensures that the high-pressure pump
operates in high efficient range, further reducing operational energy consumption.

- A standby high-pressure pump is provided to enhance the stability of the system operation.

MERAERLRSERE, RIENRITEBLITNE:
- RFERRE, ERRIT, RERERSNVMERER, IBIINEREEEE, ARREETE.
R SHEKSERBIENWERE, RO RETFE.

This project adopts a modular RO membrane skid, which has the following advantages in design:

- The membrane skid is composed of multiple small frames and can be transported in standard containers, significantly reducing transportation time.

- The membrane stack and the inlet and outlet main pipes are connected by double coupling, reducing on-site installation workload.
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RO PROJECT
RN

KEUENCEDTE RiziIEEH
Large horizontal RO Device
sand filter

TANGSHAN HAIGANG ECONOMIC DEVELOPMENT ZONE 100000 TONS/D
BOO SEAWATER DESALINATION PROJECT

FE'_“IJ_I/!/% 7J|j"7§><
10000008/ BOOEKRMA Tz

EUREBKRUBIRARMIZT 2020108, AELEEBRTHARADN LEBEEI ERATNEGRE
W, BENEEKRUIRSHEURE, EERRELEBEFFRXARKERTR, RAKNKZRESH A
Ho RERIRERNFTERRKARIRE “AFRE. FETEE. MRS AVKERFBBRSE

Tangshan Shengang Seawater Desalination Co,, Ltd, established in October 2020, is a joint venture between Tangshan Seaport City
Development Co, Ltd. and Shanghai Power Station Auxiliary Equipment Plant Co, Ltd. It is a professional company engaged in seawater
desalination system, aiming at solving the water shortage problem and improving comprehensive utilization of water resources of
Tangshan Haigang Economic Development Zone. The purpose of the company is to provide "reliable and stable, green and energy
saving, environmental friendly and efficient" water resources utilization solutions for the development zone and its enterprises.

ERBNRARSESKRTE
THE LARGEST PER-UNIT INSTALLED CAPACITY DOMESTICALLY
CONSTRUCTED RO DESALINATION PROJECT

RN EERBUTIZRE, OREAESZE. BNE. RESBEES.

Seawater desalination mainly adopts the following process flow, and the core devices include air flotation, horizontal sand filtration,
reverse osmosis device, etc.

v |
. o . Bretiie ekl SeitREk
o — [ N — ™

FiE  / BIEEIK
1= RERIK
Bl =
- R
FAMERASERMIELIZ . BESSFMEMNIENRLEZNE, ReDBIRNENRREHE. BEHKR
EARFONTU ., RAXZEMENERGEINEBEAEKEITRENRITIE, ERFIRISZIN . NMEITIERIED
$ I}zﬁ_‘_o _I)I JEALIEJ: IEHZK/EJAWEE:_F/]NTU SD|15'{E{EE:_F5; Iﬁg}i %\;E 7J<g—_k

Air floatation and sand filtration techniques are used for pretreatment. Dissolved air flotation uses tiny bubbles to accelerate the
separation, improve the separation effect and reduce the drug consumption. The turbidity of clarified effluent is less than 5NTU.
Large scale horizontal sand filtration system is used to filter the clarified seawater in deep media to remove the remaining suspended
particles. The operation of medium filtration is simple and the economy is high. After medium filtration, the effluent turbidity is less
than 1 NTU, and the SDI15 value is less than 5, which meets the requirements of reverse osmosis.

iTiEee HKEEEHA
F500 u S/lcm. BERE

BKKUREBER GBS ASEARIEER . RIEBRFARIMEATRATIO%, FKESER
SRR =E1A25000m3/d, AERREK.
The effluent from the filter directly enters the desalination reverse osmosis system to remove most of the dissolved solids. The total

desalination rate of RO system is more than 99%, and the conductivity of produced water is less than 500% pS/cm. The fresh water
output of single set of reverse osmosis membrane is 25000 m3/d, which is the largest in China.
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T 2532 TECHNOLOGICAL PROCESS

ik BRI 1 kRS
Seawater Coagutation UF SWRD

sedimentation

RO PROJECT | — 7Y

BEIRE | : '

SESN. .
o

VINH TAN POWER PLANT 9600 TONS/D RO PROJECT

HEg K FT 96 00NE/ K, 58K I E

AFT_HRER TR IR TR T AK, ARSI ESRE T SREAITK
BIKRBIEFKERESGTVEIRERIMERK, BB MMEERGNETHRNE, ERKIRENERED,
BARZEFKTRIEEAEL .

The phase 1I project of seawater desalination in Yongxin not only supplies the necessary industrial water for the
power plant, but also delivers the high quality water for the subsequent boiler make up water system; compared with
the pretreated surface water by tradilitional technology, the fresh water extracted from seawater by reverse osmosis

technology can optimize the operating conditions in the followed system, which can extend the service lifetime of
the equipment. And it will be untroubled when the river is dried up during dry season.

BWROF=7K& SWRO0 CAPACITY

BeERFBHAE2 x 622MW

Auxiliary generator set 2 ¥ 622MW

T ZifFE TECHNOLOGICAL PROCESS

ko, ERUE o BOME O me mkmem g, SEK o mxET
Seawater Coagulation Gravity UF SIR0 &Rz £l
sedimentation filtration BWRO

PHILIPPINE PCPC POWER PLANT 2640 TONS/D RO PROJECT
JEEEPCPC 2640t/ f& X835 InE

PCPCIIHBEREMNIZNE, SEMETZHESRBMTEIESIIKERYG, MEERSBERS
RERFANEITIE

BIsTEARE. FAKREFNEDIRBERNBEFIETZE, HB[ RESREN T WK
2K, TR RESTEEEAEN.

PCPC project contains the complete technological process, and the multiple pretreatment combined process is able to
deal with complex water quality conditions, and can provide an excellent operating condition for the subsequent reverse
osmosis system; in addition, PCPC project uses EDI (electrodeionization) that has the advantages of better stable operation
and higher product water quality instead of traditional ion exchange technique, with the purpose of providing the quality
industrial water and boiler make up water, making a great significance for stable operation of power plant.

BWROF=7K& SWRO0 CAPACITY

BCERFBHE2 x 135MW

Augxiliary generator set 2 * 135MW

(O8]
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T 232 TECHNOLOGICAL PROCESS

BRI A — % N
J?ZK /E TE I};E\ I§/E$n§gﬁ S sgan E@:/ *ﬁ'EDl
3K Sk 3K N
Raw Wate Carbon Activated Chiller System BOKBE HIKRBIE Bl
Filter Tst BWRO nd BWRO

RO PROJECT
PRI

DUBAI MAKTOUM SOLAR PARK SOLAR THERMAL PHASE IV PLANT

DEMINERALIZED WATER PROJECT
——THE LARGEST CSP&PV HYBRID PLANT AUXILIARY PROJECT

18 B oo [ 050 el X PO EA
9600/ KR 7KINE

— ERGECO R S EBIGECEINE

B CABREVKRRHE 7B YA . Hn. EEKERKEE;
RELSRUEARS, TEZRKEESTISCHERT, HERIET RBEHKEEIRE.
The product water meets all kinds water needs of the power plant including industrial, fire-fighting, domestic water, etc.

The chiller system is designed to ensure the stability of the RO feed water temperature even when the raw water temperature is higher
than 35 C in the summer condition.

—BWRO7F= k&  SWRO CAPACITY

RESaABINEA70OMWHER+250 MWK
Augxiliary 700MW CSP &250MW PV Hybrid Project

RO PROJECT
REME

13464 TONS/D DESALINATION AND BOILER FEED WATER PROJECT OF HUILAI
POWER PLANT, GUANGDONG YUDEAN GROUP

JTZRERBERE] 134640/ K8 K %MW
M sEAPRNE7KIE

BSREB 2 x 1000MWAHLABY 32 TI2EUFISLH] “SRAR+HENRMN” AUKBEFFIEI . BIGMERIBFANMAKINE B Eiss
SRtERERERSETRRIT. REHEMTRERS . MBF2023F 118851, 2025F 2Rz .

The expansion project of Huilai Power Plant's 2x1000MW units has innovatively achieved a new model of combined water and power production,
integrating efficient power generation with seawater desalination. Shanghai Electric provide engineering design, equipment integrates and
engineering services for the full-process membrane desalination technology. The project was initiated in November 2023 and is completed and put

into operation in 2025.

MEBEHUER : K—RRIBIEFKIKI187MY/N, BREKFZK2x63mYh, LEEFMABRURIIMATKRS . RFKERS. 8
. @SR MK, SIS AK100%/KERE, TEEFSMIBR LT ESREREERSIE SR KR AR T

The capacity is: 3x187m”/h of seawater RO production and 2x63m’/h of demineralized water production. It comprehensively covers the boiler feed
water system, desulfurization water system, fire protection, HVAC and other fresh water user throughout the plant, ensuring 100% water supply for

the power plant, and creating a model project of an economically efficient full-process membrane seawater desalination water system for a million-
kilowatt unit.

EFFREKEFYE. KEREMESMELNSSS, MGEBTZRA “BRELE-S2-0IR-88 ETZ, gBEs
FEAOKRKAAREERTR, FRKBERERMERGIIKRER ., BREERBIIRERSTZRA SKRSE-RKRZ
B-BERF =REHMETZ, BRUREFKKR, MG, BERRBEZK=EMEHETIE,

Given the characteristics of the raw seawater such as high suspended solids, frequent occurrence of algae and oil pollution, the pretreatment process
adopts the treatment process of "Sedimentation - DAF - sand filtration - UF', which can withstand the large fluctuations in raw water quality, and the
produced water meets the water quality requirements of the subsequent membrane treatment system. The desalination process adopts the three-
stage series treatment process of "seawater RO - Freshwater RO - EDI', effectively ensuring the water quality of the produced water, reducing the
generation of chemical wastewater and maintenance work.
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PRAE S IR

PRRGEMIRERAR M BRIBIFH BB AK

THERMAL & MEMBRANE HYBRID SEAWATER DESALINATION TECHNOLOGY

INNOVATIVE SEAWATER DESALINATION TECHNOLOGY THAT INTEGRATES THE ADVANTAGES OF
THERMAL AND MEMBRANE PROCESS

Hot Water Feed

!

Hot Water Return

LisBESKSARBIRENR LK T Z2BNRMSHIRERENRINTTR T BRI BRARB S EKRR AR 8
BN IZUIMAFAE . BKNFKERNMNIZMESTSINERAE, AKPERIEZANTER Git. WERE
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Shanghai Electric Water Engineering Company has successfully developed a new type of thermal and membrane hybrid
seawater desalination technical solution with waste heat utilization through combining and optimizing thermal and membrane
processes. The new hybrid process has achieved innovative combination and efficient utilization of system heat, seawater,
and product water. It can greatly reduce the plant layout, project investment and operational cost. So the new F-MED-RO
hybrid process is an efficient, economical, low-carbon, and environmentally friendly innovative technical seawater desalination
solution. At present, Shanghai Electric has successfully built large-scale hybrid seawater desalination demonstration projects
and, such as Hebei Fengnan Steel project and Shandong Yulong Petrochemical project. These have achieved significant
economic and social benefits.
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Thermal Energy Hybrid System: The discharge
thermal energy of F-MED system is used to
preheat the membrane feed seawater that
can guarantee the minimum feed seawater
temperature of the membrane process in the
winter condition. This will reduce the annual
electricity consumption of the membrane
process and improve system operational
stability.
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Seawater Hybrid System: the brine of
membrane is used as cooling seawater of
thermal process, reducing seawater intake
capacity, seawater pretreatment scale and
layout and project investment.

Seawater Hybrid

KRS
ARk ST AR PR
BERSME, AOFIKERERLET
SRS, RES HIOKERE
VE. (RTEE I SRR

Product Water Hybrid System: The thermal
and membrane product water is mixed
together in a certain proportion according
to the quality of requirements. This hybrid
system not only reduce investment of product
water post-treatment but also improve the
stability of product water quality, capability of
water supply and O&M.
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SHANDONG YULONG PETROCHEMICAL 160000 TONS/D

F-MED-RO HYBRID PROJECT (EPC)

LIZR#E A4 1600000E/X
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Al == (Owner):

WFRBANERAR
Shandong Yulong Petrochemical Co.Ltd

A& (Capacity):

160000m3/d

AR5 7E (Technical Method):

REES

#ik. F-MED-TVC

L. BRI VESE—BE—SWRO—
BWRO+ 1,

BREIRE tEBES#(ZR PROJECT PERFORMANCE PARAMETER TABLE

FRTEb(Project Location):

WFEER AT Yantai Shandong Province

S2REAT E(Completion Time):

R (FRi20245E1285 1)
Being under construction (Scheduled to be
completed in December,2024)

= =21y R =

Item Unit Technical Data

HEERE Installed Capacity m’/d 20000 (LASWROF=7kit)
BEEBFE Number of Devices Eet 4

FARTIE Technical Process gﬁé%m—?\//vdgﬁﬁfﬁ —
ROEIIZ=R Recovery rate of RO % gg% E%WFF{{%

FEEn7K 7K Product Water Quality mg/L <12

IHE7KEBFE Tons of Water Consumption kWh/m3  <3.6 (LASWROF=Kit)

WRBBEA—MEINE (—H) KR TRRSF/KIMEN 16 R IE/R, SEESKIIERS. SHIE/REEEK%
HRGEHS M/ RIAE BT S

The seawater desalination plant of Yulong Island Refining and Petrochemical Integration Project (Phase X) owns a total capacity of
160,000 tons/day, and it is composed of seawater pretreatment system, 80,000 tons/day membrane seawater desalination system and
80,000 tons/day thermal seawater desalination system.

REEIRURFRABVEEE-BRE-MARZETE .. BIEEEH14E, REAERNRMELIRD S, HiE
KIKBRIRITEBIRAKSBISRRIBE RN, SHREREKERFR, DIARIHERERE, AXRFAELRSE
TRE, BRREVKERE. BKREBREHAE, BOFKENRKRSEREH L HRBEE ARG IERS
257K B TFEKHENT IS CRREEAET E£rK.

The membrane seawater desalination system adopts V Filters-Ultrafiltration-Two-Pass Reverse Osmosis scheme. The ultrafiltration
unit consists of 14 sets of devices, and each device is symmetrically arranged as a large rack to reduce floor space occupation. In the
ultrafiltration process, when the seawater temperature is low, the ultrafiltration feed water will enter the heat exchangers and be heated
by the concentrate from the thermal desalination system. Through this design, the feed water would reach the optimal temperature
for the membrane system, which can greatly improve the operational efficiency of membrane devices and reduce the power
consumption. The SWRO (Seawater Reverse Osmosis) unit consists of 4 sets of devices. A portion of SWRO product water is sent to the
BWRO (Brackish Water Reverse Osmosis) devices for further desalination, and then the BWRO product water will be used as feed water
for the demineralized water treatment system. The other part of the SWRO product water is delivered to the remineralization filters, and
used as utility water for the entire plant after mineralizing.

B=ABRIBEF-MED-ROKA
THE THIRD GENERATION F-MED-RO HYBRID TECHNOLOGY
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PR, ERISHEITRVKSHL IR ERVKEMAHRIEREEEFK . BRIk RBMERELIRS KRB,

RO FMEIIR . BUEFIKMERBREVKRGK R EERIME, IRE KRB SRR TIRR Z K EHEERT

HKZE.

The thermal seawater desalination system adopts waste heat utilization hot water flash — Low-temperature Multi-Effect Distillation (MED)
scheme. The system is designed as the dual heat source mode of hot water and steam, which can realize the switching and operation
of hot water and steam mode. The refinery’s low-temperature water with waste heat enters the thermal desalination system from the
northeast corner, and then returns to the refinery after providing heat. The low pressure steam delivered though the main pipe corridor
is used as a back-up heat source to guarantee the water producing of the thermal desalination devices when there is no hot water at
the operation beginning or when the hot water supply is stopped during maintenance. The thermal feed water is doubly concentrated
to improve seawater utilization, thus reducing the pretreatment scale. The thermal desalination product water is delivered through
the main pipe corridor to the demineralized water system as feed water. The concentrate is discharged to the drainage main pipe after
preheating the membrane feed water through heat exchangers.

B=ABRIBEF-MED-ROKA
THE THIRD GENERATION F-MED-R HYBRID TECHNOLOGY

HUETNE ERES %155 PROJECT PERFORMANCE PARAMETER TABLE

RARE =
Technical Data
BEERE Installed Capacity m’/d 20000
HEBHE Number of Devices = set 4
HARITZ Technical Process - F-MED-TVC
KR EEMEL Evaporator Effect Number - 10
FEaR7KIKER Desalination Quality mg/L <5
TATErET5 B Load Regulation Range % 50-100
FFFER Annual Utilization Ratio % 95
& iHEs Design Life £F year 30

WENKRMCIERABEIFERVKINZE-RRIBE T2, SMRERABRAE, EZRSERBRNSITHER, K
KEEEEIKEA . BREFK—HERERBEN ST EF=RKER, BRI EBiERKR i T KFF
X, BYPATRKER, LM TDKFR" , RRBETESMRARES, LT REFNEFIETRE.

The Yulong seawater desalination project has adopted innovative hot water flash and RO-MED hybrid scheme to realize the multistage
utilization of low temperature waste heat, which has significantly improved the overall operation efficiency of the system and reduced
the costs of the desalination plant. The production of the high-quality water guarantees the water demand for the entire plant, and
also significantly reduces the exploitation of surrounding surface water and groundwater, thus effectively saving the fresh water
resources. The project has fully reflected the idea of "Let water serve the people’, implemented the concept of green and low-carbon
development, and realized good economic and social benefits.
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HEBEI FENGNAN FENGYUE ENERGY 75000TONS/D RO COUPLED
WITH 25000 TONS/D MED DESALINATION PROJECT UNDER EPC MODE

01t =Fra-FiEkaeR /5000ME/KRO

& 250000/ AMED/EREPCINE

A== (Owner):

At FR AR AR
Hebei Fengyue Energy & Technology Co. Ltd

28 (Capacity):

75000 m’/h

RT3 % (Technical Method):

REUTLE-ENIRE-BIR-PRRSE

PR {EHE (Project Location):

sIdb&ELWLT Tangshan, Hebei Province

52REAT E(Completion Time):

20195

T AE2 %0z PROJECT PERFORMANCE PARAMETER TABLE

InH ==Tv] FAREE
Item Unit Technical Data
FEERE Installed Capacity m’/d 12500
IEEHE Number of Devices Eet 6

AT Z Technical Process

TREETUE - BRI B -
BRRSIE

Clarifier- GSF-UF-SWRO-
BWRO

ROI[EIMER Recovery rate of RO

%

45%ESWRO))
85%(BWRO

ZIRE AE MR TIIIESRARRESEPCIE, RORMFEE ‘SRR, BEME. Z2a%" AR,
FRTRETIETSR .. AAMRERATIOKMN, RE

The project applies the largest RO-MED hybrid system under EPC mode in domestic iron and steel industry, fully implementing the
"waste heat utilization, cost reduction, safety and reliability” design principles. Reliable and cost effective fresh water is provided for the

B

steel plant. The efficient and compact system design allows a leading CAPEX & OPEX.

EBBSRS KIFRESIRIANMBHSBRKNZEFRITRA, WK RS REERR RIS R ER R
o XMMERZMFRARBEESHNEMRIHRAE

Shanghai Electric makes full use of the MED technical advantages and high efficient hot water flashing patented design technique. The
waste heat of the blast furnace slag water is recovered, exerting the hot water flash technical advantages at a maximum degree and

4233

=TT

reaching an international advanced level in the indexes of economic and reliability.

A== (Owner):

LM AR RR AR AT
Hebei Fengyue Energy & Technology Co. Ltd

2552 (Capacity):

TRE RS %03 PROJECT PERFORMANCE PARAMETER TABLE

InH

Item

AN SR ERA R E PRIk

EREMAMRIBEIE7KH
THE FIRST DOMESTIC HYBRID SEAWATER DESALINATION EPC PROJECT

HERR, HIREIIEERAIT I AMSEKE,
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25000 m’/h

AR 7% (Technical Method):

F-MED

BfE B (Project Location):

sdb&ELWT Tangshan, Hebei Province

= RkATE) Completion Time):

20195

BEERE Installed Capacity m’/d 12500

EEHE Number of Devices E set 2 ’
FARIZ Technical Process - F-MED
ZRRBBREL Evaporator Effect Number - 6 ‘
1&7KEE GOR ka/kg 10

FEER7KIKIER Desalination Quality ma/L <5 ‘
TaTa 87558 Load Regulation Range % 50~110
FEFAHZE Annual Utilization Ratio % 95 ‘
1’ 1TZp Design Life £E year 30
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TEEMOI. RERIT. ARSI S
WASTEWATER TREATMENT TECHNOLOGY

WASTEWATER INTEGRATED SOLUTIONS WITH PROCESS INTEGRATIVE INNOVATION
ENVIRONMENTAL FRIENDLY AND COST ADVANTAGE

ST IR

Efficient Pretreatment Technology

ERIRGERA

Thermal Concentration Technology

EEBSXSHATFAERINEZFREIZEMEIF . RER
¥ AR EGSERNEKBARRSR. EBRSFREET
FRALEE . REEREF R imE AL PIRSERI B FrEL R K T HERK
T2, HASRUNEURATRES, ITRARRIT,
REREHNMNTRRZUREEE.

SEWE is committed to offering customers integrated solutions in
wastewater with process integrative innovation, environmental
friendly and cost advantage. Shanghai Electric has developed
a leading innovative wastewater ZLLD technical route based on
pretreatment, concentration reduction and end-solidification.
SEWE provides across the entire chain from professional

proposal consultation, engineering design, equipment supply and
EPC.

RIS OIR

THE KEY TECHNOLOGY IN
WASTEWATER TREATMENT

IRERMAIERA RIZERERA

Advanced Oxidation Technology RO Concentration Technology
BFEEURAERON DEERAMBRAR
High-concentration Carrier Gas Salt and Crystallization Technology

Extraction (CGE) Technology
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EFFICIENT PRETREATMENT TECHNOLOGY

BRI BEESURA . DRIIE. FBEIIZRARN
BTSSR, RiELED, RAAHESTULIENER. #F
RBFIEA FRESER . BRSSP,

Through technical improvement, various high-efficiency reaction,
grading filtration and precision dosing technology are applied to
high salt water softening and silicon removal treatment, which greatly

improves pretreatment efficiency, reduces cost and equipment
footprint.

RE IR AR

ADVANCED OXIDATION TECHNOLOGY

BRABKEN. BECECSRESURARSHRES T
BRDES, BRSHHIE, WMAMERSEHRE, =2
SalFERIEME .

The deep oxidation technology is fully combined with the salt

separation process, which effectively improves the salt separation
efficiency and greatly reduces the salt separation cost.

[ iERGEAN

RO CONCENTRATION TECHNOLOGY

REERGERARTBRZEREREKRGERMNE, STIAEKEWED
REVKEE, BEERER. SHERAN. (UKERDRNEEFS .
EBBESEIETERHAERRETIREN, ERINARES
EIWERRZIERGELAN, ITNAFEERKAIGRERDLIE, FIE
BANTHMAR SRR S RIS TR .

Based on the experience of membrane engineering in seawater desalination
treatment, SEW has successfully developed a high-recovery reverse osmosis
concentration technology, which can be applied to deep desalination

treatment, reducing the investment and operating costs of the entire zero-
emission system.
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THERMAL CONCENTRATION TECHNOLOGY

ERRGEANER GRS A D SO EK o Bk, SEUIRIK
RORGERE, ARIBEIOKRIINVESRMAIRE, SRKRAREEE
EEHEK (MED) | MMES (MVC) FEE4SE (TVC) .

EiEBSEI AEREE R ETRIRZFNCIHT, i8I T2 A9

BEPERARE R ATFRAKGIR, oI REEFRPHTRNS
2, NEFRHEREFENRIFIBRARRS R

According to different wastewater quality and heat source conditions,
common thermal concentration technologies include MED, MVC and TVC.
SEW extends the these technologies in the wastewater desalination process,
which can make the most of waste heat in the plant and provide customers
with waste heat utilization system.
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SALT AND CRYSTALLIZATION TECHNOLOGY

HERUGBREERKE—SIRE, BEISERKPRKNEREETR
PE, RETMEKNTHN. DSRSEENESH. RFER

DB, AIRSREEFWER, SURAERRW. BIHTHEER
RESHRPEREREAR, IRDFBESRR, RARRES
TR BMIETAA . EIERSRERRRIT &G IEFRENME
. R ARNERLER

SEW has the technology of nanofiltration and freezing crystallization, which
can improve the yield of by-products and realize the resource utilization of
carnallite. At the same time, we also adopt flue gas crystallization technology,

which can make full use of waste heat in flue gas, greatly reducing the
investment and operating cost.

HSREFEELRAEIAN
HIGH-CONCENTRATION CARRIER GAS
EXTRACTION (CGE) TECHNOLOGY

HAEFE (CGE) 2—MBid=SagiE X Bid i2sLIlE K
IRAERMERIBIFTKAMER R, HEATMEER(R. Z1TE
EE. BIRhRERENR . FKREENE . (ERMERNE
5. EHTFERERAER, FlEaTeaREKAR
fERE . COERARMNRERIRE, AIER KRAISEER
R, Bk, ESRRE, KiEREITRE, BriSml
FEERSMET BREREK . RESFFREKEMLRKTHN
TrEl Rz .

CGE is an innovative water treatment technology and the
characteristics lies in low pretreatment requirements, excellent anti-
corrosion and anti-scaling performance, and high concentration of
TDS in brine. CGE has extremely low requirements on heat sources,
and can use various types of waste steam, hot water, and flue gas in
the plant to greatly reduce operating costs.

CGEEAFIfFRER [/
CGE principle diagram

e NG ,
el |
WA (RO .
133 — | %an )
M mHERR
=~ =m  — ]
CGEIZHiEE | =
CGE process flow diagram =

YIHLIOOL IUNLNS HNO FLVIYD DIYLIITT IVHONYHS



B
(o)}

Y¥IHLIOOL IHNLNS HNO FLVIYD DIYLIITT IYHONYHS

FRE&Z TECHNICAL ROUTE R L TECHNICAL ROUTE
%-EYJJ( Y= S :|Z7f
) _ R B L EKRBIE TVR Pl . - o TVR
BT REBTUE R BRI SWRD. RS X — BRI FIERid i R ZRERI SEREY ]
Waste Wster Coagulation Concenttion Depth Softening Concentration Crystallization Mine wastewater Ist stage softening membrane RO Ind stage softening C6E Crystallization

Sedimentation filtration

TYPICAL T ) ) TYPICAL
ENGINEERING L% . omm——— ENGINEERING

PROJECT e, . PROJECT s
BIRYRY g e LGl

TiEZf) [ T2

CEMENT CIRCULATING COOLING WASTEWATER ZLD PROJECT ZLD PROJECT IN MINE INDUSTRY

IR T AEN S AR 57K E AR JEE SR K HERIR

KR FRRBEEIKEITIERETR, BT KEMEBR, ERESEERTE, BNIMRERTHIALE, EERSRAES RIEERMIMSAXESIMREERER, BRI HKEHE. ZIMEXRBRENRERESHNTHIES 2
QIR IREHETRRERENNTESHRRALZRE, A IENSAIHES/KAIZH . AREH EEBESREmET HANFIINE FFEM S KRR, SRR RARIWERS, BORE, BEISTHES . ZRERREEESR, B
BRIHIREREMNRE, FERKETILEETEEX. HEES, BIRFRAMETHAMBES.

SEWE adopts complete zero emission technology including pretreatment, concentration reduction and evaporation crystallization. The process has According to the requirement of national and local environmental protection policies, mine waste water should achieve ZLD. The
successfully achieved zero discharge of circulating cooling sewage. The project is designed and the equipment is supplied by Shanghai Electric, and project adopts a zero-emission treatment scheme combining membrane method and thermal method. The special design (waste heat
has fundamental significance in the domestic cement industry. recovery system) reduces heat consumption and operating costs. The system configuration is simple, the degree of automation is high,

and the overall investment and operating cost advantages are significant.

TREFRZ%0 PROJECT TECHNICAL PARAMETERS FEAREES TECHNICAL ADVANTAGES TREFRZ%0 PROJECT TECHNICAL PARAMETERS FEAREES TECHNICAL ADVANTAGES
7K R (Wastewater Quality Characteristics) ; BREDEWESIL8%, REFIEAN 7K A5 (Wastewater Quality Characteristics) - TEmag s féﬁ?ﬂ%@% ﬁﬁffl\iéit&ﬂl’ﬁ%; S
SIELES EREBNERE Simple technical route mlgi}?tgnséﬁscgm configuration, less operation an
T o - High recovery rate The total recovery rate of the membrane N . o ]
BFESE. aRENCODEERS systemis up to 98%. HEER, BPHIE; WERS, SEEB SHEKTE, BESHHEES, TiH
The circulating sewage has high suspended solids, BTN, FTERIBOEE. ?F'lEﬂ BHEE, TLURIEIS% LA ERIEITAT
salt and organic matter. ﬂé—?—EAHﬁEﬂZT— BREZE . RN The water has h|gh salinity and hardness. EXIE TR 1B . . .
sen s e S BRI G R R High system reliability High degree of operation automation, simple
[N - RIS = JEIX = HERZRS and convenient maintenance, more than 98% of
SRk E)(Completion Time): SARIMAERIT é YRISHEXBS o FE7KF3i(Water purpose): running time guaranteed.
Special process design Concentration is followed by Chemical
) softening, which can reduce the scale of N . . REASHEM RSN RPKRAHNRB1E
FRit20194 Est.2019 softening and sedimentation equipment. B ERE BRAK, ERIEARCITIE B, BFCRENE E';J_VJ? TREEEESE, BEETHA.
?‘3“5}'55* . . Ricovetr waste hea}f and  Use waste heat from a ZLD system to preheat
F=7K PRI (Water purpose): THMSRERKREER BB EIHENERKRSE, BRRS Hppiementary water roduoe steam consumplon - the wastewater, reducing steam consumption
a BEFKRY BT . :
EERS KNS Combine the ZLD system Mix part of the raw water into the circulating EAAERT R, FEAXERSE, B/INTRE
EIRZREAREKHNTT . with the original circulating  water system and reduce the corrosiveness of Select appropriate softening agent to reduce the consumption of chemicals and
Reused to supplement cooling water water system RO permeate. the sludge volume

H
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AR F53E TECHNICAL ROUTE

SR WS TR ‘ _TVR
J&IK HER 2B R s PIBEERIL e CGE R
Wastewater Chemical Softening BWRO concentration Sodium ion exchange NF CGE Crystallization

resin softening

~

INDUSTRY WATER

TkEK

ZLD PROJECT IN IRON AND STEEL INDUSTRY

PRI T K E IR E

W MBRKEEHESIER T BHI SN, ERTMTHR .. MENIESEIFEHENERERE, Ligs
SETEUKEFIE T DBRZTAMATZME, FHAIBOKIEREFRK, MRS EENHM, EX
MEHMAIRIS =S T ES .

In order to improve the resource utilization of by-product salt, SEW has formulated a zero-discharge technology process to
produce fresh water and industrial salt.

TRE 7RS40 PROJECT TECHNICAL PARAMETERS FEAR{IEE TECHNICAL ADVANTAGES

7K B4 22 (Wastewater Quality Characteristics) : KAWESHTAR, BIFHERSHmIT
RIS EhIA b
Salt separation technology Using NF and salt separation technology to

FUIBRKCRBFIUK RIBERK, S8

- - i produce NaCl as by-product.
5, SEES, BIWaEsS.

The water has high salt content, high calcium
hardness and high organic content. BRUIIREIEES, TR IESTT,
TR/ NEEERS T AR

Combining softening and coagulation
precipitation which can save the installation of

pretreatment .

iRt

FZ7K B (Water purpose): Spegcial process design

EFERK

Reused to make up water

FEARBZL TECHNICAL ROUTE

R o Miish T72 o ‘
FREK  DIERITEE BEEEMN ) PR HPEENLE Hrenton&EL WiERE HE
Complex Wastewater Cyclone Desande Electrocatalytic Neutral Flocculation Biochemical Fenton Oxidation Sand Filter Disinfection
Oxidation Treatment

INDUSTRY WATER
TlEK

COMPREHENSIVE INDUSTRIAL WASTEWATER TREATMENT PROJECT
Ze T\ IEKGEINE

TIVFEKEKGIE WM MR K, BRAEEREEREGEHZ . a2, BFRRTmINTE, RABECEN
B TREEENANARIRRL . FTREEER R KT SZRI RS R RS T .

Chemical Industrial complex Wastewater Treatment Plant collects and treats the wastewater form various industrial plants mainly include pesticide
plants, metallurgy, electronics and agricultural plants, using electrocatalytic oxidation engineering bacteria as main technology route. It can quickly
degrade pollutants in wastewater and keep the system operating stably.

TN ARS%{  PROJECT TECHNICAL PARAMETERS F2AR{f5%  TECHNICAL ADVANTAGES

N REFRDIERXPEEREU, FRIUEHKIX
B e Eas
High reliability The system can degrades organics in water
efficiently and ensure the effluent quality

7K JF4E 2 (Wastewater Quality Characteristics) -

KERFFEERK, StHEs, SR, TEUTR.
The wastewater has large fluctuation range, high salt
content, high toxicity and low biodegradability.

FZ7K FBi& (Water purpose): 1I=1TEANMEE  LOW OPERATING COST

RARHER ( (RIS KA BT 75 W HE R )
(GB18918-2002 ) —RKAIRE)
Meet standard and discharge, GB18918-2002.

SEIETRANET 2278/ (&SR THER )
The composite operating cost is 7.22 CNY / ton (including
sludge dewatering costs)
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BANBRIRDE

RIEAFLR BRI G, BIAERATZERE. MUIZRAFREHLERIT, RENAPRMEEK
Aot . RETRNBFTDRENBERBALR. ZEZR, GUEANE, ReE, TREFNEFH
BE, H—2IESEREERE, BT MXBEENRESINE .

According to customer's actual project design conditions, we can provide the advanced reliable and economical total
solution, through the reasonable technology process selection, optimization of process systems and equipment design.
Integrate resources, simplify processes, improve efficiency, bring better satisfaction, further strengthen mutual trust and
cooperation.

AIGHTIE, RIGFTIL
A "ESEMT DMEERTTE

THINK FOR YOU, SOLVE YOUR WORRIES
YOU CUSTOMIZED SOLUTIONS

sl TIERITR R

PUIAERZSESZERITRREEEAR, TWRETZ. RE. B
SiEfl. i B REFRERIUZRIE.

We own a range of excellent designers and project managers,specializing in
process,equipment,electric control,commissioning,installation,Quality Assurance
and construction.
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R RIS AR AZSE 7]

STRONG TECHNICAL R&D CAPABILITY

BB SEIIKS TIEATIBIDHTEKRCREKGIERAESTEEN A, EHRENEIKURE
IKGMBSTIH AR ORI, o 7T —itEE B MR ARAIRIARR . BRIASFE21 NS TER
5. BYONEIRE . BE1DN LS. REENERIZM. FIE13MbARE, FAMRATENMR
IR,

Shanghai electric has been engaged in the development and application of seawater desalination technology, expanding
water-electricity cogeneration mode. Within the past ten years, Shanghai Electric has had a step by step technical
accumulation and independent R&D, with a breakthrough in several core seawater desalination technology, and got a series
of independent intellectual property rights. Successfully developed 21 professional computing software, eshtablished 9
databases, built 15 experimental platforms, and applied for 33 patents, issued 13 enterprise standard.
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Research & experiment platform for
mechanism of horizontal tube falling film
evaporation

Research & experiment platform for
horizontal hot water flash simulator
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With a strong technical R & D team, with a
graduate degree or above, the proportion
of employees is 45%
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Led the establishment of the first domestic
hot water desalination industry innovation
strategic alliance
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Access to the national Ministry of science
and technology "12th Five-Year" key
projects of science and technology
support - large-scale low temperature
multi effect desalination system
integration technology and engineering
demonstration
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F-MED PILOT PLATFORM ON INDUSTRIAL WASTE HEAT UTILIZATION
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MAKE FULLY USE OF THE LOW GRADE HOT WATER WASTE HEAT RESOURCES IN CHEMICAL AND STEEL
INDUSTRIES, AND OBTAIN FRESH WATER UTILIZING WASTE HEAT RECOVERY, WHICH HAS GREATLY REDUCED
THE MED WATER PRODUCTION COST.
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REVERSE OSMOSIS SEAWATER DESALINTION EVAPORATIVE CRYSTALLIZATION PILOT PLATFORM ON
PILOT PLATFORM INDUSTRIAL WASTE WATER
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EXCELLENT PROJECT MANAGEMENT TEAM
AND EFFICIENT EXECUTION
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Start-up Stage Preliminary Design Stage
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SEWE has a wealth of project management experience and numerous great references, including four large project under
EPC mode, such as 50000 tons of Baogang Zhanjiang Steel MED project, 100000 tons of Fengnan RO coupling with MED
project, 6000 tons of Qinhuangdao square MED project and 105000 tons of Zhejiang petrochemical Phase®MED project. In
the past more than ten years of practice, we have trained a professional and efficient management team of project manager,
site manager, QC manager and commissioning manager, and summarized a set of effective project management system to
ensure the efficient implementation of the project.
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The EPC project execution can be divided into four stages:
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Detailed Design & Procurement Stage

LRI ER

Installation & Commissioning Stage
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Each department at each stage has a detailed plan (design plan, project plan, procurement plan, quality plan, etc.), which will
be tracked and evaluated by weekly and monthly reports to ensure the implementation and correction.
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A project management department is set up after undertaking an EPC project. All resources and personnel are allocated to

organize the project implementation to complete the project with quality and quantity guaranteed according to the contract
and agreement.
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COMPLETE QUALITY MANAGEMENT SYSTEM
AND EXPERIENCED SUPERVISION TEAM
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In order to ensure the completion of the project on schedule orderly, efficiently with high-quality, SEWE has developed a complete project
quality assurance program (PQAP) for each project, covering the whole design, procurement, subcontractor management, manufacturing,
assembly, package & storage, installation and commissioning stages. In particular, technical purchase specifications (TPS) and quality
control plans (QCP) are developed for each subcontracted component. The company pays special attention to the welding quality of the
manufacturing and installation of MED main equipment. All welding operators can work only after passing the training, examination and
evaluation of Shanghai electric welder examination center.

All company's subcontractors are strictly reviewed on the technical, manufacturing, personnel and equipment and quality assurance
capability aspects. Subcontractors are optimized by capability evaluation every half a year, forming a basically stable supplier team.

SEWE has an experienced supervision team, supervision engineers have PT, UT, MT and RT certificates, some of whom have international
famous supervision company work experience. All the main equipment shall be monitored by the supervision engineer stationed on site
to supervise the whole process, and submit supervision report weekly. The inspection system is adopted in the acceptance of accessories,
basically covering the factory acceptance.
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STRONG MANUFACTURE AND BUILD CAPABILITY
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Shanghai Electric LinGang Heavy Equipment Manufacturing Base, world leading with 50
years no backward, has created conditions for the manufacture and transportation of large-
scale desalination equipment. Established a leading position in the field of large-scale modern
equipment manufacturing, and support the sustainable development of Shanghai Electric
manufacturing industry.
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The LinGang Heavy Equipment Manufacturing assembly workshop covers
an area of 34992 square meters, has 320 tons of lifting capability, and has
1000 tons of berths «  self-contained wharf and special railway lines.
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Lingang heavy workshop owns advanced
equipment. Assembly capacity of large scale
heat exchangers and other large seawater
desalination plants with a capacity of 25
thousand tons and more than one million
nuclear power station condenser, etc.
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Heavy lifting capacity building / pier
maximum lifting capacity
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WORLD CLASS DRILLING CENTER
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