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Whole Solution Plan Excellent Project Management Team and Efficient Execution
N — NN — = — N
/j% 47 TENITERITAR 5 1 SENREEEARRRERNFERRIENE
= \ S TN ] Complete Engineering Design System Complete Quality Management System and Experienced Supervision Team
I DA BIUKRR R SremeTE Ve

Company Profile Core Technology Overall Solution 48 R ATIE ST 52 23 A SRR AL

Strong Technical R&D Capability Strong Manufacture and Build Capability

o
e

Y3IH1IOO0L FUNLN4 ¥NO FLVIYD IIYLIITT IYHONYHS




o
N

Y3IH1IOOL FUNLN ¥NO FLVIYD JIYLIITT IYHONYHS
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) . ZEEHNA. BRI SRKEERE. NAOKRBRE. BRBRE. MRRE. BaiRE. BE.
SERQELIL NN

EigBSBIKSTRATURSERAZL, TE+SFE-—ERNTBIRUSEKECER AR R FIN
B, ABFEMEPC. BOO. BOTERAN MW KSEEHASTRE. 2B HACHESIERE. RiZE. W
B BYRR, BEBS. RRENNZREESSTRERA, AERIEN. WK, AUIIKEFSZMT
WEPRE—EKERRASR, Rt TRUSGSIEIAS7H/E, LTFERMET, 2018F, LigH
SHANEFRRENS (IDA) FFHAIEKEIHREKRMSKENBREFRE.

EigBSBIEKS TRASFEESEIE EMR BRI EKEERAR, EXREMEKRL SRR
BV OIARTR, a7 —itBEEB TR IRABMARR . BREIRSMIIFRS N EWITERG . EIZ5D
HIEE. BESMERTE . RISENEFOm. SIE12IMEWiNE, FARMRETERIRIEKTE.

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 Internet. Its products include thermal generator set (coal power, gas power), nuclear
power units, seawater desalination and water treatment equipment, wind power equipment, power transmission and distribution
equipment, environmental protection equipment, automation equipment, elevators, rail transit, machine tools, etc.

Shanghai Electric Water Engineering Company (SEWE) has been engaged in continuous technical innovation in core desalination
technologies. In the past more than ten years, SEWE devoted to the R&D and applications of seawater desalination and industrial
wastewater and has the ability to provide services including EPC, BOO, BOT, etc. So far SEWE 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 370000 t/d by the end of 2018. In the year 2018, Shanghai Electric was listed in the top 10 project
developers of seawater desalination and water reclamation by International Desalination Association (IDA).

SEWE focuses on R&D for seawater desalination and wastewater treatment technology innovation and engineering application.
SEWE 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 SEWE has successfully completed and developed 8
professional computation software, 5 databases, 5 experimental platforms, 9 patents 12 internal company standards.

EEBSNEKRESEKEERERT NEARR IR FatliEZimERREE Lz
ITRASE D EAES . TG>T

Shanghai Electric has provided the technology R&D , product manufacture , project management , market sales
mode and commercial capital chain , and other aspects of the hardware and software support.
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QUALITY CARRIES THE DREAM, SERVICE DETERMINES THE FUTURE
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PERFECT QUALITY ASSURANCE AND SERVICE GUARANTEE

T RS HEEFRDIZIEERE. HNTRMEESENTNE SREEHEIPNEEM 2/
. REMRST R, AR, RIFEsT—EREBNARLE. cHEFTHE
TTREE, FEERERE, BHEFEMREL ZEMAE, TMTEER, BS
25

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.

EFUBEER  PATENTLIST

EFIBR

— KR ERBREREERE

A process for installation of horizontal heat exchange tube bundle for MED evaporator. ZL. 2008 2 0155269.7

Patent for utility models

A ELS o fownarc Moo
AR s
EEARMA TN
& oW g Ruwea
& B R @ mewmn
EHIRT 1061031010101 o
WA e R EE TE R g T
FHARRBRIEQEH 20 R | RaEuRy gy naren g
v8/ |
1
THSEIES et

SERHMEER]

Patent for utility models

KRR EEE

Demist device for seawater desalination Patent for utility models

ZL 20092 02144506  S<FRFELEF

Patent for utility models

— M AT RESHB KRBT R G

A special nozzle for MED  Patent for utility models

ZL 2009 2 0214451, ~ LAMEER

Patent for utility models

SRR ER DR EREV1.0

Thermal performance calculation software V1.0 for MED. Computer software copyright 2010SR033803

HENRAEEREIS

Computer software copyright

registration registration
EAGRUERER TVCEER DR SETRIHTER M THENBEZE(FNEIS

Thermal performance and structural design calculation software for TVC. Computer 2012SR100112

software copyright registration

registration

Computer software copyright

—MiZESRES BB RRTHNRS

A hybrid desalination technology about nuclear power and MED. Patent for invention

Z1.201310655712.2 K53

Patent for invention

RSB ERBSERMELEN p-1)2

Mutlijt]:be buntlﬂe \ayolut structure in MED evaporator Patelri for invention ZL.201310723874.5 Patent for invention

— BN SR KINEEE STAHBER)
A horizontal h;tE\-‘A/ater flashing device with high efficiency  Patent for utility models ZL.201621150905.8 Patent for utility models
BOKRNERSERSHEIBRRE—MMES 71 201621150916.6 SCAFREV S

An integrated device of hot water flash and MED. Patent for utility models

Patent for utility models
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PROJECT REFERENCES

® MED

® RO

O FEkahE

©® E/R¥ET 8,640m°/d
BIPANEZK TH2

Serbia 8640 tons/d RO Project

® PRI EE4800m/d
IPHMAIK IR

Irag Wassit 4800 tons/day
Demineralization Project

o 7] - LT ki
2,160m*/d
BRI IRE

0 IHFEH - FBET

720m*/dEKiRgE R IR

o BEKRERET
480m*d

Jiangsu Wuxi Ligang Power Plant
Desulfurization Wastewater ZLD
Demonstration Project

Conch Cement Jinlinhe 840
tons/d Circulating Cooling
Wastewater ZLD Project

Yemen Aden oil refinery Phase
(1 ~11)4320tons/d MED project

o B=ORE
#g7k- 3,618m%d
$th7k— 1,440 m°/d

Cologne, Panama

ot - WT¥kH —H

WiHETE :

Yemen Aden oil refinery
Phase | 2160 tons/d MED project

o TN e

Silet, Bangladesh

2,160m*/d o

960m?/d T

@ HiREIKHI600mYd
REEEH TR

© ENfBH8=6552mYd
REEEKRNTIE

ok
iBEKRN IR

AFEH 7680m7d

d RO Project

Vinh Tan Power Plant 9600 tons/ Medan KIM 6552 tons/d RO

Project

Pelabuhanratu Power Plant 7680

tons/d RO Project

o BIEKERELL
840m°d

© TitEY - BRE —H

12,500m*/d 25,000m*d

© JTItEY - BRE =H

Conch Cement Fenghuangshan
840 tons/d Circulating Cooling
Wastewater ZLD Project

o T - ERE
37500m°/d
kTR

HeBei HuangHua Cangdong HeBei HuangHua Cangdong

Power Plant Phase Il
25000 tons/d MED project

Power Plant Phase ||
12500 tons/d MED project

.

© DHRFTEMER o HEEEALY
Tl EK-6240md 2640m®/d

Lo FRena

6000m*/dEPC T 72

HeBei QinHungdao Power Plant
6000 tons/d MED project

o Tk - EeE

25000m*/dEPC T2

HeBei Fengnan Fengyue Energy
25000 tons/d MED Desalination
Project under EPC Mode

@ T3bFrs - FEER

75,000m*dEPC T 72

HeBei Fengnan.Fengyue Energy
75000tons/d Desalination
Project under EPC Mode

@ I - HA—H
105,000m*/dEPCT72

Zheliang Zhoushan
Petrochemical Phase | 105000
tons/d MED project

@ I"&REsk 11880m/d
BB SRR

Guangdong Huilai 11880 tons/d
RO Project

o TIRBAFEEES 4128m®/d

mIPMATK IR

GuangDong YangXi Power Plant
4128 tons/d Demineralization
Project

e MBI - EEITE

30,000m*dEPC T 72

Guangdong Zhanjiang BaoGang
Zhanjiang Steel 30000 tons/d
MED project with EPC mode

3
KREK3312m’/d Philippine PCPC Power

PMB Brunei 37500 tons/d MED
project

Bahrainkian,Malaysia 3312 tons/ tons/d RO Project
d Desalination &Wastewater
Treatment Project

Plant 2640 .
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LOW TEMPERATURE MULTIPLE EFFECT DISTILLATION (LT-MED)
HIGH EFFICIENCY, ENERGY SAVING, ECONOMICAL, SAFE AND RELIABLE THERMAL DESALINATION TECHNOLOGY

i
2élr

HFMEDBKRIKARBEEERNES, FaiKRF, [ERTEEX, BMEBER, SREHERImENER
=, BRIEEHNE—AREEKKMNERZAR., SBIT EENARUMEDEREF I RIVKBIERFR AL X
Z—, eREEKRLRRERE.

FERSKBENTRESHEKEUE AT~ RINFR, BIT AT ER AT RMBACT, EEFRIT.
TZiE. RERITHIEN LIRSS A EEERISLTREN, BRASE&ESRNSHM/REIEMEDRENK
ERNEKRC S T2 B8

LT-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. It 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 LT-MED technology. The company has taken the leading position through continuous
technical development and innovation, especially about system design, process calculation, equipment design/manufacture, and
engineering service. It has the ability to design and supply whole set of MED equipment with more than 50000t/d capacity per unit
under EPC mode.
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RIEERRENSZIT, 2017-20185, LBBAKSEIKE
KK S/KBH R0,

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

ZAIENIEYIN

3K
IX

'ﬂﬁlﬁiﬂké’ﬁ MED PROJECT REFERENCES

FS ERMK 7l TE &R FEkE RizhtE (year)
NO. Country/Region Industry Project Name Capacity CommissionTime
1 IE—'T;eEJi,:iclghina Egztric Power Eggﬁgﬁzgiﬁl};:cgfngdong Power Plant Phase |l 12500m’/d 2008

2 ﬁelEB;:Ji,thhina Eé?:tric Power Egéﬁgﬁjgiﬁ;%gfngdong Power Plant Phase |l 25000m/d 2013

3 EEB‘;Z{%hina EEEI'Zz?:tric Power f%ﬁ;ﬁgg,; Power Plant 6000m/d 2017

“ gtljgla{zgong,cmna ?tiil gti;r;gg%ofgimz;ﬁélrﬁ?;r%g BaoGang Zhanjiang Steel 30000m*/d 2015

5 Eelg]B;si[,:‘Cthina %S%?&el Eggzzi%éfgﬂr;gﬁiengyue Energy 25000m*/d 2019

6 ?h%i@%gphina Ee{#ochemical %ﬁr{giurﬂgﬁgﬁgﬁs_rgan Phase | 105000m*/d 2019

7 SBZr%nei Ee%‘ochemical E&B,(ijﬁe)l PMBEH 37500m*/d 2019

8 ?A?n%r?— Aden Eeﬂﬂrochemical \?lelrjn%r?— Eiganzmﬁgﬁnery Phase | 2160m’/d 2019

9 geljmg;zr?— Aden Ea{:srochemical \%rjn%r?— Eigan}_()fr%finery Phase ll 2160m’/d Est.2020

R @ kA
BN EEE, R GRE,

RIEEFLZE0 5

EXCLUSIVE SIX MAJOR TECHNICAL ADVANTAGES

TOINCREASE THE EFFICIENCY OF WATER TREATMENT EQUIPMENT,

OPTIMIZE THE SYSTEM, ENSURE THE PRODUCTION SAFETY

INEESIUEHEREN
RITRAR

Small temperature difference
efficient heat transfer tube bundle
structure design technology

TSI EREMAE SRR
BN
Non condensing gas calculation

model and non condensing gas
system design technology

MEIK R EIFR TR

Design technology of material
water return system

L2 PIIREERIR A SIRIT
HERA

Selection and design of the
screen mist sprayer

EKFISIK N Z ST IE
ud

The precise model of saline and
fresh water flash

PEiEPRYRAERITRA

Combined design of corrosion
and scale prevention

—
—
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MED PROJECT

KRR » —
ENEELMLEMEDE~ LA EREEFER B R ERBAOHARAL
THE FIRST 10,0007/D CLASS MED DOMESTICALLY NATIONAL ENERGY ADMINISTRATION SCIENCE AND CHINA POWER SCIENCE AND TECHNOLOGY AWARD
CONSTRUCTED PROJECT IN CHINA TECHNOLOGY PROGRESS AWARD

FLEORE BB IERENEENNRRESHEBGKRUEFHIRE, EPEREH LGBSGEBERITHIE. K

HEBEI HUANGHUA CANGDONG POWER PLANT PHASE |I B, FHRMSEETES. TETF20085128 10BMMAT, SREEERATIGHE, FHEEFKEasEgekRL

NI, /\

12500 TONS/ D MED PROJECT BAEEEEARRIEE. Len B e SR TR e Rg, AT RETEE R, SENERAR. F0E
—J :lb @i_F - 1 2 5 O OI]'-'E /% s , FIE G ERE R ERE AT TESTAIENE, ~HNE A SRS, TEMREAERE, FHFE28%, 1
’I L _.} — 1 BRI KEBRARRIE26%, Er-fAEE s+ o 5, METF2000E2RPEBARSRAL %, 2010ESRERE

BRI,

Huanghua phase Il 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

A= (Owner): INBt4Ees443E PROJECT PERFORMANCE PARAMETER TABLE 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
TTtERSRABERRELNT Ing BAfT RAREE system of complete sets of main equipment, and quality assurance system through the project implementation.According to client’s calculation of measured
Hebei Guohua Cangdong Generation Co. Ltd. Item Unit Technical Data 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

o= ) =2 . 3
& = (Capacity): FEBE Installed Capacity m/d 12508 the first prize of National Energy Administration Science and Technology Progress Award in 2010.
12500m’/h =EEE Numberof Devices = set 1
NLZ Technical Process - MED-TVC
KA TS (Technical Method): BARTLZ, Techni 5S3# 1@ #&AEEL  COMPARED WITH THE IMPORTED EQUIPMENT
R BBWEL Evaporator Effect Number - 442
MED-TVC
KL COR bl oz TSR WK A R
FfTTEith(Project Location): Total project B RFE DROP Tons of Water ELL % DROP
P im7K7K R Desalination Quality ma/L <5 Investment comprehensive cost
L& e Cangzhou, Hebei Province (A TS Load Requlation Range % 0110 e
SepkETE)(Completion Time): ERIFEZ Annual Utilization Ratio % 95
20084128 Dec. 2008 18117548 Design Life £ year 30 '

1
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MED PROJECT
PRI E

EF SRR REZRINE FEBDEIHE
THE LARGEST PER-UNIT INSTALLED CAPACITY DOMESTICALLY CHINA POWER INNOVATION AWARD
CONSTRUCTED THERMAL DESALINATION PROJECT

ZI B ExNEFUEMEDE N2 5B /B AZTH, MEEREH LBBSAFRIT. §

HEBEI HUANGHUA CANGDONG POWER PLANT PHASE |lI ARSI R ARSI T SRS S,

rasse

25000 TONS/ D MED PROJECT NSRERARS, T AETBAEMEDE RS E g A, ; QBT

—J:Ib @i.F H 2 SOOOI]IE /% N ' F'-IE e ERSEERSMRBE KM ER BT REE - LMNER L BH—,
'I ) —4H RN ERARSHRAT.

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

b= Ownen: TRE{EEES 5035 PROJECT PERFORMANCE PARAMETER TABLE 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.
STILEYS R EBEEREEAT e (i sREE The success of the project marked that Shanghai electric is one step further on the way of domestically
Hebei Guohua Cangdong Generation Co. Ltd. Item Unit Technical Data N construction of low-temperature multi-effect distillation seawater desalination evaporator, and its design
EE: lj\j E ’@” and manufacturing technology ranks among the world's most advanced level.
2 & (Capacity): BERE Installed Capacity m’/d 25000

25000m*/h FEBHE Number of Devices E set 1 FIRSTLY INVENTED IN DOMESTIC

MED # &8 W ERIZIT HAEERIRIT

AR E(Technical Method): RATZ Technical Process B WERARAS MED evaporator double tube bundles design, new type tube bundle design
R BEEL Evaporator Effect Number - 743
MED-TVC 25 IMPROVE kL REDUCE
1&7KEL GOR ka/kg 13 (R 2= BEREE 2
FrEith(Project Location): - ] Heat transfer Equipment
FERR7KKER Desalination Quality mag/L <5 efficiency Investment
jadb&ie™ Cangzhou, Hebei Province A5 Load Regulation Range % P 9
Sehk A E)(Completion Time): EFIFZ Annual Utilization Ratio % 95

) FRREIBAIRSEA AL 1°C
201351218 Dec.2013 B35 Design Life o .

0,
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MED PROJECT
BRI E

GUANGDONG ZHANJIANG BAOGANG ZHANJIANG STEEL 30000 TONS/D MED

PROJECT WITH EPC MODE

f" ‘ »II EE%IXI: lI%IXI%*

BOOOOIFEIEE, i

EPCInH

Al == (Owner): TREM4EREES 203X PROJECT PERFORMANCE PARAMETER TABLE
ERETINSKERAE iG] Bz FAREE
Hebei Guohua Cangdong Generation Co. Ltd. Item Unit Technical Data
7 2 (Capacity): BEEARE Installed Capacity m’/d 15000
30000m’/h EEE Numberof Devices E set 2
T2 Technical P - MED-TVC

F AR A% Technical Method): (T [T P

RRBEL Evaporator Effect Number - 7
MED-TVC

1&7KEE GOR kg/kg 10
PR7E (Project Location):

FERR7K7KER Desalination Quality ma/L <5
I ZREEIIT™ Zhanjiang, Guangdong Province £S5 Load Regulation Range % -
SERLATIE](Completion Time): FFFIFAZ Annual Utilization Ratio % 95
20152118 Nov.2015 1&11358p Design Life £ year 30

HEMEEKEIEPCINE
THE FIRST DOMESTIC THERMAL SEAWATER DESALINATION EPC PROJECT

ZIMB M B8RS TREPCRUAE, BNTEMUBKXMMBIZERRTA. MBRITEARER RS R
BRI, —FERAFIRR, ZIAHK, IR ZAFTHMEIR; BIMEETIRBUKEHHEKE
K, MRKERRITEEREDRKRGNRESRINB RS, MELNBERFENNFESETEM, ME
AKEBRGEKBZTREMNTSEME. RIT EEBBRSERDESRIEB KT 6 F RS E R IR
%, RNSEIEFUSUERE R AR E SR ER TN AR, #H—SRAES AR ARE
FKFHE TR RS, METF2015F118IRIE, &Kkt B, FKBSEXRRAERETERR
—RKE,

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.

1
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MED PROJECT
BRI E

PMB,BRUNEI 375[]0 TONS/D MED PROJECT

33E-1B)

1BA375000/XiZKInE

W ORI LKA
THE LARGEST EXPORT SCALE MED PROJECT

fBI% 333 x 125000/ BIRIEZEKREPTE 2 BRIE N B OMNGRAIEREBKRKINE . EzmE S
EVKIRHARA T RESIERB T 2B RKNZRATIE K, BT EMAUBVKEAREBIGRIAIE, K
K
pNES

T B7KRAAIBIR AL, S RTHZEEE, L EERRIBKKCRARERIFRTKE.

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.

A= (Owner): IRBEMaEs#ZE PROJECT PERFORMANCE PARAMETER TABLE
fBikstil (33%) BRAE) e =-Tivi RS
Hengyi Industries Sdn Bhd [tem Unit Technical Data
7 2 (Capacity): BEEARE Installed Capacity m’/d 12500
37500m*/h LEEHE Number of Devices E set 3
NTZ Technical P - MED-TVC/F-MED

AT & (Technical Method): (DT ST G AE s

R 2E3EN Evaporator Effect Number - 6
MED-TVC. F-MED

1&7KEE GOR kg/kg 104
PR7E (Project Location):

FERR7KKER Desalination Quality mag/L <10
3C% Brunei TR 1aET5 5B Load Regulation Range % 50~110
SERLATIE](Completion Time): ERIFEZ Annual Utilization Ratio % 95
20195 1&1t75ap Design Life £F year 30

T A B DROP \ 4

Total Cost of each

/i\ };J%%‘ ,fﬁu cubic distillaéd water

THE WORLD FIRST
T EHFIBMEDRES S5EIMEZEKFEEE

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

PRI E

ZHEJIANG ZHOUSHAN PETROCHEMICAL PHASE | 105000 TONS/D MED PROJECT

A LAl et —HR

1050000%/Xi3

Al =E (Owner):

HNIAERMCIBIRAR
Zhejiang petrochemical Co,, Ltd.

75 & (Capacity):

105000 m*/h

AR 7% (Technical Method):

MED-TVC. F-MED

PR7EH (Project Location):

HPIFAFLL Zhoushan, Zhejiang Province

2R AT E)(Completion Time):

2019%

EPCIn

TRE tEAE2%03= PROJECT PERFORMANCE PARAMETER TABLE

=i L==ivd R
ltem Unit Technical Data
ZEAE Installed Capacity m’/d 15000
EEBEE Number of Devices E set 7

FARTZ Technical Process - MED-TVC/F-MED
SRR EEEL Evaporator Effect Number - 7

1&7KEE GOR kg/kg 105
F=aR7KIKER Desalination Quality mg/L <5

AT ATSEE Load Regulation Range % 50~100
FER)FER Annual Utilization Ratio % 95

i&1+%#p Design Life £F year 30

MU TSR A AR BRI E
LARGEST CAPACITY OF THERMAL S| DESALINATION PROJECT
I CHINESE PETROCHEMICAL INDUSTRY

HAaH4000 8 &R T—ACIBREY x 1.58 W/ BEESMEBEKXHMEPCHEH LBBSTEAE, 2
AT EARIEERBRFUKINZEAMFSRNEXRNE, FERaHTLEBERBER, B ESTLL
SCHMED-TVCHIF-MEDMEZAITIIE, #EAR LT K,

Zhejiang petrochemical 40 million tons of refining and chemical engineering integration project is assorted with 7x15000 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.

IMIARIE RS T RB A T EIEFERNPUKRRER, BRELBESEERRIPKNZ—REERNRITHER,
SCHL T REIRAVERAIA o 120 H AT SEI 2 B SE R TTREMMARELE P BuZ B KM T AN T2 AT, WFE
HIEFFEF LRSS KA EESNERESF HEFERENE 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.

N
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MED PROJECT

HETR

RIETRE ERE AL SIEEPCIIE

THE FIRST DOM CTION PROJECTS OF SEA
WATER THERMAL DESALINATION

HEBEI QINHUNGDAQO POWER PLANT 6000 TONS/D MED PROJECT

I EEE BB 6000ME/XiEREPCIR

ZIME B EBBSEPCTIRSVAR, BFEAANE, LEBRSAEFAMESGRENNEMEEN, RATREETRIT, T
REEHRY, TEAMIENLI, SERIHEAER. MERITEMNMRERPERIMZNESRE, SROFERBHIMNE, =
REFTHERBAFRT, TERAERFRY R, mASKSEERE, FRBASERER, WHEMENTTEEER
X7R(E5odBIRIREER, MA LBRSAEFEM “FAANEH” BIARRRT RAET,

The EPC project is contracted by Shanghai Electric . On the management mode, Shanghai Electric taken advantage of integrated resources, such

as using the interlocking design, purchasing main equipment globally, accessories manufacturing nearby, and assembling equipment on site.
According to the customer’s actual conditions, the creative arrangement of parallel of bundle, square type evaporator and material of duplex
stainless steel is adopted ,.e. The evaporator’s heat exchange tube is made of whole thin-walled titanium tubes, meanwhile, various measures are
taken to reduce the noise, in order to satisfy lower 55dB noise at night close to the residents around project site. So, the project becomes a model
of proving a specific solution for different customers to solve different problems.

A== (Owner): TREtEEES %03 PROJECT PERFORMANCE PARAMETER TABLE
E2BLBHMREAD A &y BoAREE
Qinhuangdao Power Generation Co,, Ltd. Item Unit Technical Data
7 & (Capacity): EEBBE Installed Capacity m’/d 6000
6000 m*/h ZEHE Number of Devices E set 1
KR 7535 (Technical Method): BRI Z Technical Process - MED-TVC
MED-TVC SR BEREL Evaporator Effect Number - 8

1&7KEE GOR kg/kg 126
PREEHE(Project Location): 7= En7K7KER Desalination Quality ma/L <5
JAdtEZEE 3™ Qinhuangdao, Hebei province A58 Load Regulation Range % 50110
SepkAT[E](Completion Time): FFFHEZF Annual Utilization Ratio % 95
201751 8Jan2017 18 1+7 45 Design Life £E year 30

MED PROJECT
PUEIE

SRS PR
R DESALINATION TECHNOLOGY HEADING

~ INTO MIDDLE EAST MARKET

YEMEN ADEN OIL REFINERY PHASE ( | ~ [I') 4320 TONS/D MED PROJECT

B IE T KT 43200E/K;

I T 43200/ BT 2 308K B E =L BV E B /KRR AR S
EiBBAARNE TRRITFIREREMRLS

FHERZEMENES.

\\l

R

Ing

BEANPERHZOENIE, B

Yemen Aden refining and chemical plant 4320 tons/day of low temperature multi-effect seawater desalination project is
the first project in which nationalized thermal seawater desalination technology heading into Middle East market. Shanghai
electric is in charge of project engineering, supplying complete set and instructions of installation and commissioning.

Al =E (Owner):

WIIEREH

Yemen national refining and chemical plant

7= (Capacity):

IRE S %3 PROJECT PERFORMANCE PARAMETER TABLE

2

w

4320m*/h

1 A7 % (Technical Method):

MED-TVC

PR 7E(Project Location):

I T Aden, Yemen

52k ATIE](Completion Time):

FRiH20204 Est. 2020

] =212 AR
ltem Unit Technical Data
BEEARES Installed Capacity m’/d 2160
AZEEEE Number of Devices E set 2
FARTIZE Technical Process - MED-TVC
R K BEREY Evaporator Effect Number - 2

iE7KEL GOR kg/kg 74
FEER7KIKER Desalination Quality mg/L <10
1@ T55BE Load Regulation Range % 50~110
FEFFER Annual Utilization Ratio % 95
181+ Design Life £ year 30
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B1ERIKGRMEE A

TRR. (RACHE. BE TR A
REVERSE O0SMOSIS

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

RARIEE
TECHNICAL FLOW CHART
215
Osmosis

IR EENTSEER,
B A KD FEBRIELRO AR,

BEhE k(B

When the external pessure is less than the

osmotic pressure,

Freshwater side A water molecules
spontaneously though the ROfilm, moved

to the brine sideB

RBEBKEUCENBERESERENTKPIBHRK, HEAREN.
BEFER. BIRBEENERCEI T~ REBESKXMRDRERER
BEE. SERMEE0KERES.

EisBSFFEMANTREEERR, ARFRIT. REEM. 2RFT
METHFSHELTERSSSKE, BEREEERMRREERRIRIT.
TREEENIRSAGEN. ARG ATR. B, MIRNKSEMEE
FRHTENMEURRBRRTE.

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.

RiZiE

Reverse Osmosis

AT EIKMB K FIBIEER
SARENET, HXFHIKRD FUHE
BENEIEIKU A

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

2

0,
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I*EJ.L?J\ RO PROJECT REFERENCES

FS ERMX 7l MEEHR -y Eﬁﬂg ggﬁr)
NO. Country/Region Industry Project Name Capacity e
! E‘;Zji,jcthina iSmt(fa%el Eglgfi?;fgﬂréﬁiengyue Energy 75000m’/d 2019
2 glljilagq[;ong,China Eé?:tric Power gﬁiﬁ% Huilai Power Plant 11880m’/d 2011
3 IEDDaE/It?\uEE?nratu,lndonesia Eg:tric Power Epﬁfiﬁig Power Plant 7680m’/d 2012
4 \%ﬁﬁ'}fmwetnam EEgléjctric Power \%ﬁﬁfn%’z“:/e%g Plant Phase |l 9600m*/d 2014
° e\}/gflﬁff EEglgattric Power ﬁ%?vifif? Fii!a{;t:P%?ase Il 4800m’/d 2014
: ?ﬁiﬁfﬁﬁilippines Elgitric Power %%F%iiffﬁ ﬁ';t_gaase | 2640m’/d 2016
! ?;%J;ngDong,China ggjctric Power gﬁﬁ%?n%%é?é)ﬁﬁ Power Plant Phase I 4128m'/d 2018
8 ﬁﬁgl*a%r% Indonesia Ez,?:tric Power Ilf/l?e,h:f;fa%nE K?IalkFl:jrloject 6552m’/d 2020
9 EEDRIE B EEDREREL 3618md 2020

Colon.Panama

Electric Power

Panama Gas Turbine Power Plant

_— 5 KA
ﬂﬁm,%ﬁ 12 F KK,

e g ey e

REDUCE ENERGY CONSUMPTION, INCREASE THE QUALITY OF PRODUCT WATER,

IMPROVE SOCIAL BENEFIT

ZHICETZEE
FEXIEIRIKIKE,
RIERISERFIEITIZE

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

mﬂgmﬁ ERIEDE
feivEEhE SRFIAzE,
TATERA

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

LRI,
SR Ris1EIETE

Related software application to completely
simulate RO operation cycle.

REEMUERS,
PR A B AFIBLEX S

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

BERERR, RS
HESIET DRHK

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

N
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HEBEI FENGNAN FENGYUE ENERGY 75000TONS/D RO COUPLED
WITH 25000 TONS/D MED DESALINATION PROJECT UNDER EPC MODE

bR -FilkEE

Al F= (Ownen):

5 75000ME/XRO
& 25000/ KXMED;83¢EPCIR

IMB4EESEZR PROJECT PERFORMANCE PARAMETER TABLE

Tt EHEERRIREIRAE =] gy AR
Hebei Fengyue Energy & Technology Co. Ltd Item Unit Technical Data
BB (Capacity) ZEAE Installed Capacity m’/d 12500
3
75000m/h EEHE Number of Devices E set 6

AR 5% (Technical Method):

IRETLE-E IRt -EBIR-MRREE

AT Z, Technical Process

PR7E (Project Location):

Ib!.’zl'%‘ﬁlﬂall—f Eﬁﬁﬁi&—ﬁi)ﬁ—
RRRiBIE

Clarifier- GSF-UF-SWRO-
BWRO

sadb& ELT Tangshan, Hebei Province

RO[EIER Recovery rate of RO

%

45%§SWRO))
85%(BWRO,

SEARATIE](Completion Time):

2019%

THE FIRST DOMESTIC HYBRID SEAWATER DESALINATION EPC PROJECT

ZMEAERIESEAMIEBSSEPCINE, RORMESX “FEFIA. BENAE. R29F" FORITEN, AR
BHTRETRE. RARRIBUKEN, RRETEN. MERE, HREMNISEMRIILTIIAMEKRTE.

The project applies the largest domestic RO-MED hybrid system under EPC mode, fully implementing the "waste heat utilization, cost
reduction, safety and reliability” design principles. Reliable and cost effective fresh water is provided for the steel plant. The efficient and
compact system design allows a leading CAPEX & OPEX.

EBRSASRFEHRESIRANBISHFVKINZEERIRITRA, AN &R REERT R FRUKER R
B XIMTRSIANRAF AEESNEINRITR AR F N SRR RIE RS HKF .
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
reaching an international advanced level in the indexes of economic and reliability.

2

\\e]
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Al == Owner): INBEtEgeS#ZE PROJECT PERFORMANCE PARAMETER TABLE
AR RRH AR AT e 2l ARSI
Hebei Fengyue Energy & Technology Co. Ltd Item Unit Technical Data
7 & (Capacity): EEAE Installed Capacity m’/d 12500
25000 m’/h BEEHE Number of Devices = set P
KR 753 (Technical Method): $ARTE Technical Process = F-MED
KR EEMEL Evaporator Effect Number - 6
F-MED
&K GOR ka/kg 10
PR (Project Location):
FEaR7KIKER Desalination Quality mg/L <5
sadt&ELLT Tangshan, Hebei Province AT Load Regulation Range % S0o110
FE KA IB](Completion Time): FRIFEZE Annual Utilization Ratio % 95

20194 181135485 Design Life £F year 30
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T Z#%%2 TECHNOLOGICAL PROCESS

=Y\ TR BEILIE VELEIS R iERs BKRIEE RIKRZE
Seawater Coagulation Gravity Filtration Sand Filtration SWRO BWRO

sedimentation

RO PROJECT
R

GUANGDONG HUILAI 11880 TONS/D RO PROJECT

[ FREEEKA188 00/ KR %8 K INE

ZIme TR AT, B, MFKINEKEFRKEE; RAMRDENSHETIETZ, THE
8, REeRBEBRSIUNEEN, BKERE.

The project satisfies the needs for service water, fire water, chemical makeup water. Two passes of sand filtration is typically
adopted in the pretreatment process with simple operations, and the coagulation sedimentation process can improve the
shock resistance to make a stable output water quality.

SWROFK&E SWRO0 CAPACITY

B ERFBHE2 x 1000MW
Auxiliary generator set 2 * 1000MW

T2 FE TECHNOLOGICAL PROCESS

N=N-rA =N N N o
K 'tg'*ﬁ[ftw FEEpr BAREE
oagulation
Seawater sedimentation UF SWRO

RO PROJECT
IR

VINH TAN POWER PLANT 9600 TONS/D RO PROJECT

Rk FT 96000/ K ARix BRI E

KT ZHREIR TR NMXO9R RRME T FRFRRI AL AR, EAEEURIPHVK RS R M TR REAIFE KX ;
BKRIBEFKBERERTLEENIRK, EBBNCEERENEITRG, ERKRENERED,
BEARZEZFTKFEIRNRIL .

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.

BWRO7#=7k& SWR0 CAPACITY

FLERBHIE2 x 622MW

Auxiliary generator set 2 ¥ 622MW

w
-_

Y3IH1IOO0L FUNLN4 ¥NO FLVIYD IIYLIITT IYHONYHS




w
N

YIH1IOOL FUNLN4 ¥NO FLVIYD IIYLIITT IYHONYHS

T Z%%2 TECHNOLOGICAL PROCESS

Tﬁij%’ﬁ BiE BKRBE KRB
L UF SWRO BWRO

Pretreated Seawater

RO PROJECT
XA

PELABUHANRATU POWER PLANT 7680 TONS/D RO PROJECT

ENE~EET7680M/XIE % KINE

BRI IER2 TlloKR, SiEmPMa7K. IRSK. IBIKE, REEEKRS.

Pelabuhan Ratu power plant RO projectSeawater-UF-SWRO-BWROThe water produced by seawater desalination
as the whole factory’s industrial water contains boiler feed make up water, service water and fire water, etc, thus
the system require a high stability to production and operation.

BWROF=7K&E SWR0 CAPACITY

FeEREBANE2 x 350MW
Auxiliary generator set 2 * 350MW

T Z;#FE TECHNOLOGICAL PROCESS

K BREILE ) BTITE BiE WEKREE G DK
Seawater Coagulation Gravity UF SIWRO =215
sedimentation filtration BIWRO

RO PROJECT
IR

PHILIPPINE PCPC POWER PLANT 2640 TONS/D RO PROJECT

JEEEPCPC 264OIFE/5EH iR RN

PCPCIIHBEZEMNIZRE, £8

RHRIFANSITINE;

KABTEAME. FARKRBIFNEDINEERNBFRIE, N8B RHSREN T UKL
K, MTEI REETEEEREX.

FaatIE T ZHEEREBNMITENMESHIKRSFE, DEERISERS

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.

BWRO7F=7K& SWRO0 CAPACITY

FeEREBANE2 x 135MW

Auxiliary generator set 2 ¥ 135MW

BEBT
ED!

3

w
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T 2752 TECHNOLOGICAL PROCESS

bk RIS iR e BT
Surface water Carbon filtration UF B(N’Ré& lon exchange

RO PROJECT
XA

RAQ WASSIT 4800 TONS/DAY DEMINERALIZATION PROJECT

(PRI T EERE4 8000/ KimKP
#heg7KInE

REFRNSERSEASR, BHEVWR T AKNNSSEHETK, RARSERMGLE, BT
[EERREF 3T IR ;
The project equipped with the largest power plant in Irag provides boilers make up water and industrial water.

To cope with high salt content of the water, the system adopts the reverse osmosis, in order to decrease the
load of subsequent ion exchange technique.

BWRO7F=7K& SWRO CAPACITY

B ERFBHE2 x 610MW
Auxiliary generator set 2 * 610MW

RO PROJECT
IREIE

T Zi%F2 TECHNOLOGICAL PROCESS

ftszEK R Ela BT
Surface water UF B(/VfR[]]& lon exchange

GUANGDONG YANGXI POWER PLANT 4128 TONS/D
DEMINERALIZATION PROJECT

[ ZRBAPEER ] 4128/ K tm i
#p257KIR

JR R T RXRBFIMNEK, BREEEKRS;
B EBBInRRBYIIE, FKREKRS;

In order to provide industrial water and boiler make up water for power plant, the system
require a high stability; and the project equips with ultra-supercritical unit, so the quality
requirements of product water of project is higher.

BWRO7#=7k& SWR0 CAPACITY

FCEREBIIE2 x 1240MW
Augxiliary generator set 2 * 1240MW

3
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7K R AR

TEEMO. BRI, RAMBAENEARAS R
WASTEWATER TREATMENT TECHNOLOGY

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

SR ETESEE% S

Efficient Pretreatment Technology

FERIRAEZAN

Thermal Concentration Technology

BRSSO TAERIEFRETZE/MOIF. RER
. BTSRRI ERRRER. EBBSARHET
FRALEE . RGERETFRiHE LRI PIRSERI B R B R K FHER
TZR%, HESRHENEIRARSREE, TEARRIT,
REREHMATRESRSNEED,

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 ZLD 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.

FRIREIRZ IR

THE KEY TECHNOLOGY IN
WASTEWATER TREATMENT

IRERAIERA RIBERIERAN

Advanced Oxidation Technology RO Concentration Technology
S FERURGERA D EERCIERA
High-concentration Carrier Gas Salt and Crystallization Technology

Extraction (CGE) Technology

////////////////////////////////////////////////////////
///////////////////////////////////////////////////%
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=T IEFZ AR

EFFICIENT PRETREATMENT TECHNOLOGY

JEJJE‘UKESIJ&J% LSRR DFITIR. BN RN
TREKRK., BREECESD, RAAIRSICIERE. 1%
RFIRA . RS GIBEIR . FEEREYEFRA.,

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.

AEAMLIERA
ADVANCED OXIDATION TECHNOLOGY
BRERLAL, B
BANLEE, BHRES
e el

ANERERNMRASHED T
W, WA BARA, 12

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.

[iEiERGERA

RO CONCENTRATION TECHNOLOGY

BIERER AR ST AR SERGEKRIERSE, SSHAEKEII
REVKRE, BEREE. GBI/ (UREBHIRDEFT =
EEBSEIETFEKREAEFNRETLREZR, ERNARES
EUERRBERGERA, TNAFRZERKINRERSLIE, FE
BEANTHIM R GIR B RIGITHA .

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.

"
= E—
— — ORE
— — BRE
] B
1?_.
”_l BREER
LV i
— SAEEK

HXEAM
— K

2R RAEIRA

THERMAL CONCENTRATION TECHNOLOGY

HRIRIER A ZF FRAGERSE D K NIRRT DB sk, SCHREIK
RORGERE, RIBRNKERIIERENRE, EHIIRAEEE
3Kk (MED) . MUWESE (MVC) FI#ESE (TVC) .

EiBRARBT AR AR AR, HEKRHITZ 1
ERERARE RN ATRKEE, TX XEERPFHITRNE

12, HEFELREENRPNBRERBRS 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.

AR

nmmm:@:
gk

e

DGR A

SALT AND CRYSTALLIZATION TECHNOLOGY

HERGBRBRKE—LIRGE, BERRKPHKINSRBENR
LLEKEHR . LBBSBEMES . RFER
REAEREIFUEE, THIERRIRL ., RIETIREER
BIESRRERERRA, IRDFBESRE, RARRERE
TR BB TAA . DI8BSRIEIMR R4 AEFREE M
. BRANERLRE.

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.

FHEEHGRAEFIA

HIGH-CONCENTRATION CARRIER GAS
EXTRACTION (CGE) TECHNOLOGY

HAEW (CGE) 2— Bl =SAgEXIBIHZ L& K
REE R ER SIFTKGIERAR, HEEAEERE. B1TR
ER. EIIEMEREMR. RKREEHS . ERERIEE
5. BETFERERATR, FIEEToasEKIR
e . CCERARIREERNE, TIEA XRARER
R UK. BSRMRE, KBRIEIETRA, BRISHKN
EERSMBRT BRREK . TWESTFREKETE R EHIR
TEE A,

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.

CCERATHEEE [ .\ . e
CGE principle diagram

L3 Gy : b
e

(T3 —+ —

-_— N -— R — A
CGETIZiiiEE 8=
CGE process flow diagram =
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TYPICAL
ENGINEERING

PROJECT
BARYRY
T2

FEAREREE TECHNICAL ROUTE

pmmk ), 2 PUE
Desulfurization Pretreatment
Wastewater

=2 0A i 32
. Z IS IRE
BSEE E2Y.4
Carrier Gas Extraction Bypass Flue
Evaporation

FGD WASTEWATER ZLD DEMONSTRATION PROJECT
=2 eSS E |3 G R EA DT =

B REKEEEHES. KEER. KM AEFER, 28 LERESESEK. EEBSRBHESE
R ARSHRREKIRERE, ZTERENENMERBRSENRANIRE, JRRMEKIREEKAE
M, WFLEERE, FETRSMAR R, BENASSIRREXKRRIERE . 1ZIET20185F58FF
1Rz, BERFIIETIRERRAMNE .

The FGD wastewater has the characteristics of high salt content, complicated water quality and large fluctuation, which is the
most difficult wastewater to be treated in power plants. SEW uses CGE to achieve concentration and reduction of desulfurization
wastewater. This is the first project in China that uses CGE technology to concentrate desulfurization wastewater. The project
started operation in May 2018 and has good operational stability and cost advantages.

IRBEHARSEL  PROJECT TECHNICAL PARAMETERS

7K JFR4F 52 (Wastewater Quality Characteristics) .

KERSK, BiFWMRES. SRES, &
marEE, EEREEFHESEREEEX.
The water has huge fluctuation range, high suspended
solid concentration, high salt content, serious fouling
tendency, heavy metal ions with various types and
high concentration.

2R ATE](Completion Time):

2018558 May.2018

727K F3i& (Water purpose):

EIRERFNFEK

Reused to desulfurization supplementary water

FEAR{LE TECHNICAL ADVANTAGES

> Y I
EUKTDSSIBER 413,000 mg/LEI110,000 mg/L
TDISe range ot teed water grym 13,000 mglL to 110,000 mg/L
RGEEES RERZKTDS>250,000 mg/L
High concentration ratio Concentrated brine TDS>250,000 mg/L
EERET=] RENBERS, EfrfaeEttF

) - High equipment utilization, high operational
High reliability stability

FEKTDSNF20mg/L, BRFANE
Pk ERRsE L
- The TDS of produced water is less than
Sl el E Rl AU 20mg/L, which is very adaptable and
inclusive.

IZ{TREAS  OPERATING COSTS

AR, MKGEBEEARIEGENE
EREN=p2—EhA

Using waste heat, the treatment cost per ton of water
is only about one—third of the membrane method.
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e ARB&ZE TECHNICAL ROUTE FEARBRLE TECHNICAL ROUTE
=LK Yok SR ek i
— N s Sgan s 1‘@7J<J§/”ZJ& TVR Shg et [ o P TVR
TERHESIK SRR B BRI SR HRER IS IUN — AR, B’%ﬁgﬁmﬁf RigiE THRERA A e
Waste Wster Sggﬁg}gﬁ;‘ggﬂ Concentiation Depth Softening Concentration Crystallzation Vi nasiaEE 1st stage softening e RO 2nd stage softening e Crystlization
filtration

TYPICAL oy TYPICAL
ENGINEERING f =Y ENGINEERING

i ————

PROJECT s K A PROJECT [ &F
LI B ' . 5
T2zl o | . Tr2sf

CEMENT CIRCULATING COOLING WASTEWATER ZLD PROJECT ZLD PROJECT IN MINE INDUSTRY

IKiAT A B IR ANHE S IKZHERY JRE SR K FHERIRE

KR RBRBENKZEITIREY, HF/KEERR, SEasERERETE, BNIMRERTHIRGE, EEBSRASEM RIEERMIM A EXESIMREERE R, BRI HKEHE. 2 ERAREMPEAEESNTHBGIEL £,
IR IRFEREFERERENNZESTHRRALZRE, MINKIEINSAHESKNTHIN ., ABEH EBRSGENET HNTEFEMEZSFKERE, FHRRITRALENRS, mOME, BEETHA. ZIMERGRE-SR, B
BRIHFIREREMRE, EERKETIEETEEX. WiEES, BMRSRIMNETRAERE.

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.

TREARSEL  PROJECT TECHNICAL PARAMETERS BRI TECHNICAL ADVANTAGES TRE$ARSEL  PROJECT TECHNICAL PARAMETERS AL TECHNICAL ADVANTAGES
- =3 /N3 ) o g s ZREBEEE, RS =.
KR4 25 (Wastewater Quality Characteristics) ; BERFDCWESKIS%, RERNHN 7K JEREE 55 (Wastewater Quality Characteristics) ; TZR&Ee ?’Eiﬁagl?ﬁ’ 'J—i{J\E’FITEE’ . g
=R ERERNEREZ. Simple technical route m';?r[])tgnzynscgm contiguration, less operation an
- - . P High recovery rate The total recovery rate of the membrane L R o X
RFWEE. SREMCODEERR system is up to 98%. HERS, BhiE; BEERS, EEEIR SHEATE, BESHLEES, FiiE
The circulating sewage has high suspended solids, EEBITTRISNG, HBEMREBOEE. PREBSE, TLURIEIS %L EHEITAT
salt and organic matter. W E— R S, NI The water has high salinity and hardness. ,H%éj;ﬁﬁ_[%%&% - I\Eﬂ_ . | | |
mIns s IR SBEIE L ERES Igh system reliability Hl%h degree of operation automatfn, Sél;;plef
SRR E)(Completion Time): %ﬁﬂ'\]iﬁﬁﬁﬁ . LSRRG 727K B (Water purpose): raSnn%%nggr;egrgagﬂgggénce, more than 98% o
Special process design Concentration is followed by Chemical
N softening, which can reduce the scale of R X TEASHIR R A ANRHRTEN R 85
FRi+20194 Est.2019 softening and sedimentation equipment. BoERE BREK, ERERNECIITUE B, BRBDEE MK, RERESES, B§1E‘€i§?:fﬁi$,o =
?\}E?M . . chover waste heat and Use waste heat from a ZLD system to preheat
F=7K gk (Water purpose): THHSRERKRER RABHRKHENERKES, BERS uppiementary water reduce steam consumpton - the wastewater, reducing steam consumption
PAN e “EFhthi" .
= BErKRY IR .
B EIRA KT Combine the ZLD system Mix part of the raw water into the circulating ERASENSA AR, REAREE, BNSREE
ZRENQEIKHIE X 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

w
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FEAR 753 TECHNICAL ROUTE

w3 E}_E7J(
J&7K WEERE [iZiEiRYE
Wastewater Chemical Softening BWRO concentration

INDUSTRY WATER
TkEEK

I T3 \ CTWR
PIREERIE 4978 CGE ERESR
Sodium ion exchange NF CGE Crystallization

resin softening

ZLD PROJECT IN IRON AND STEEL INDUSTRY

MR TIL S 7K ZHERIR E

W MERKEEREER T

TEHIEEn, ERLIMBAM . MENRSEIFEZE

HRWAIR, £igms

SEHWEKERHIET D EBIFHRRATZRE, FHRAIBOKEREF K, RRKIEEERL BN, EX

FEAREREE TECHNICAL ROUTE

REIX ‘ fifh TF2
ZREK  PIERILIE PEENEMNL P PR PEENLE PrentonF|iL ibiEes HE
Complex Wastewater Cyclone Desande Electrocatalytic Neutral Flocculation Biochemical Fenton Oxidation Sand Filter Disinfection
Oxidation Treatment

INDUSTRY WATER
TolkfEsk

COMPREHENSIVE INDUSTRIAL WASTEWATER TREATMENT PROJECT

GZaeTIWENKEIEIR

T REIXEKGIE WS IR E X B HREK, EXASWESZEEREGHZA | A BFRARTEINIE, RABELENL
RN TEEEMAIRARIRE .. T REMEERZ K PSRBT RIF RERREIETT.

MEHRAYR RS SR Tl

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.

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.

IRBARSEL  PROJECT TECHNICAL PARAMETERS

7K JE 45 5= (Wastewater Quality Characteristics)

FLEEKKRBFRK RiE
=, SEES, BTIWEES.
The water has high salt content, high calcium
hardness and high organic content.

BERK, S8

27K FRi& (Water purpose):

EFERbK

Reused to make up water

B R3S TECHNICAL ADVANTAGES

ﬁHfV\JJ"\*“EUR, -SRI
B EEA
Salt separation technology Usmg NF and salt separation technology to

produce NaCl as by—product.

B FDIREETIEE
RINEEE ﬁ?x}ﬁmmﬁ
Combining softening and coagulation
precipitation which can save the installation of
pretreatment .

, i TmstIEE T,
'ﬁlﬁﬂfum&lxﬁ'

Special process design

IRBEFARSEL  PROJECT TECHNICAL PARAMETERS

FEARLEE TECHNICAL ADVANTAGES

7K JE 4 52 (Wastewater Quality Characteristics)

KERAPEERA, SHES, MK, FTELIHEHR.
The wastewater has large fluctuation range, high salt
content, high toxicity and low biodegradability.

727K FBi& (Water purpose):

- RER D IERRKP RN, RIELKK
EIERET) [FRiesE
High reliability The system can degrades organics in water
efficiently and ensure the effluent quality

IZ{TEASE  LOW OPERATING COST

EARHER ( (KRS KT S R HERURE )
(GB18918-2002 ) —RARAE) »
Meet standard and discharge, GB18918-2002.

GEBETRAE?. 22700 ( &5 RTIER)
The composite operating cost is 7.22 CNY / ton (including
sludge dewatering costs)

4
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BARRIRD

RIERFPSEFRIBRITFRG, BUSERATZIRE. HUIZREMRELFRRIT,
A5G, RETEMSFHRENBABRRLDR. EEHE, BEFRE, Be8E,

BE, #—2MRSEFER/EE, BT MEBEEAISSITE.

RENBFREMRR
TR EFHIE

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.

FIEFR, BEERTIN

A "ESTEMT MEUERRDE

THINK FOR YOU, SOLVE YOUR WORRIES

YOU CUSTOMIZED SOLUTIONS

STl TIRIZITHAR

BIAERSESR[RITRMEEEAR, TIWEETZ. RE. B
SEdl. ZE ER. BRERERZHBIZE.
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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LEE RIS ARG AZSE 7]

STRONG TECHNICAL R&D CAPABILITY

LiBBSBIKSIREATB LI TR R BB AESIIEENA, EXRSIEKRIRE
KRNI AAIZ O ARIRER, R T — BB B E R INAEARE . BeiATMINAASNEITE
. BAMSTEIEE. BESNLRFE. EENEFROM. HIE12IeingE, WRAELTFERS
FEIKE,

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 8 professional computing software, eshtablished 5
databases, built 3 experimental platforms, and applied for 7 patents, issued 12 enterprise standard.

EERFREANIERRIRTS BhECRKINZRIEIMASEIN &

Research & experiment platform for
mechanism of horizontal tube falling film
evaporation

Research & experiment platform for
horizontal hot water flash simulator

BARBAIRARRNEG, BEH
FRELUEZHIIRTEAI945%

With a strong technical R & D team, with a
graduate degree or above, the proportion
of employees is 45%

RIEERBRE “+2AH" BEx
BERIE—XREMBZEX
RURREMIAS TIETTE

Access to the national Ministry of science
and technology "12th Five-Year" key

projects of science and technology
support - large-scale low temperature

3L LT E N E A SR g KCR multi effect desalination system
integration technology and engineering

Al BT BEEL SR demonstration

Led the establishment of the first domestic
hot water desalination industry innovation
strategic alliance

30t/d F-MED #HidZ=E&
PILOT PLANT FOR F-MED WITH 30 T/D CAPACITY

REUKEERD BRI TS
RESEARCH & EXPERIMENT PLATFORM FOR CONCENTRATE
CRYSTALLIZATION AND SALT PURIFICATION TECHNOLOGY

T O L] T [l

HRFBUL. WKRFTUFENRAMAKRARIR, LIRAG
ISR AU, RKRIBRR T RUAE KRB A AN
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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EXCELLENT PROJECT MANAGEMENT TEAM
AND EFFICIENT EXECUTION

BEbER L RITIER IR R R ER

Start-up Stage Preliminary Design Stage Detailed Design & Procurement Stage

a WP/
I

LiBBSBKSTREASEEFENNESRELRMRSANIE, BERAREPCIIEWEHENY, 5
RERENEISHMMENE, FENKI0DMEHMEBEIME, F236000M77H#EIE RN IAK—
HA10.5 0 MMEINE . T +SFAILHEF, RNEFE—XTUSIHIMBESLSE. MHEIE. QCEIEFE
HERERA, &7 -ETZERIMEEREAR, BRIMESHIHIT.

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 PhaseXMED 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.

HABHATRIEPCIN B MESS BRI EIERIF TR, TS ATINMER:

The EPC project execution can be divided into four stages:

ZERIFIMNER

Installation & Commissioning Stage

BIMBRSNEIEEFENTE (R AL, R, REHNESE) , FREBRMNA
RIBESIRATLUEEREZ, HWRITAISSHBIIMRE.

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.

ATFEEEPCIE G, AR ENIMERER, RFRFEMARELMELNE, ZaE. MUEKRRRRSE
5ehko
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.

= ERSEAR
RIZISE S IME

COMPLETE QUALITY MANAGEMENT SYSTEM
AND EXPERIENCED SUPERVISION TEAM

ATREMBERF. 538 SERBEER, LBRSRKSIREATNFE— 1 NEHMHERTENREREMIELR
N (PQAP) , REBAREBESREMRIT. XKW, DEHEE. fliE. B, 8&. s, LEFENER. 5312%
BNDEBABBRIRFIERARBAE (TPS) MREMN~REEEFITL] (QCP) . ABNBREREHFIENE

RIfERSANKTE, IERERMEAR EigRETHERPONEI FRFNTFERES B LRIRIE.
REFENS BB HEIRA. fliE. ARRESHEREE T, SHEHBHITHIDEDTFN, FESZM

BRIATHETES, AT —SXEARERNMNEME.

REWE—XERFENREE, WETEMAEPT. UT. MTHIRTHIES, S5 ARBEERANZREATT
R2H. FFENERERARETRENT mENEXeiRhnE, FAsFHEmERR, EREFRILE, WETRE
IR, ERESH WY, BEMRRIRE, WRTRRE.

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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s KRIHISEIZEES]

‘Bir—iR, ATENERET W EERSInEEREEHIER,
NRENEKRIORBRIHIEIZBENE T &4,
EEREAIRI A RS HIE AR RIS | dith iz,

X LB SREHIEWAI TSR R

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.

B E RIS 2 EEBHEIRA34992F /5K, B 3200 EHIEERE
73,8 10000 B A B BB KAIRIE T A%

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.

B ELNESDKFEEBEHNEE
RE, BEELRIZBIHEFARERE
HEZIRESFH =200 kLA ERYEB AR E
KRR R ZRHIERRES

Lingang heavy workshop owns advanced
equipment. Assembly capacity of large scale
heat exchangers and other large sea water
desalination plants with a capacity of 20
thousand ton and more than one million
nuclear power station condenser, etc.

B BiempeIMEkeNiiEmeE
Heavy lifting capacity building / pier
maximum lifting capacity

HER—mAYE LD

WORLD CLASS DRILLING CENTER

®IAE BB ERHIE D8
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