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Shanghai Electric Group focuses on smart energy, intelligent manufacturing and smart infrastructure to
provide green and intelligent industrial-grade system solutions. Shanghai Electric upholds the values of open
and mutually-beneficial collaboration, advocates smart energy and intelligent manufacturing, promotes the
development of smart industry and industrialization of service, and supports the growth of the “Energy Internet”
and “Industrial Internet.” By facilitating industrial transformation through technological advancement, we
promote sustainable human and social progress.

Nuclear Power Business is one of the key businesses of Shanghai Electric.

Since 1970s, Shanghai Electric has achieved many breakthroughs in performance of the first set of key main
equipment through years of development. In terms of supply capability, it is the Only high-end equipment
manufacturing group in China producing a complete set of main equipment and its large forgings for PWR
nuclear island and conventional island, the Only manufacturer of a complete set of nuclear island main
equipment for HTR, and the Only one that can supply whole set of magnetic confinement controlled nuclear
fusion host system core equipment and core materials.

Shanghai Electric has realized the mass production and integrated delivery of nuclear main equipment with
the second generation plus technology, third-generation technologies including HPR1000, CAP1400, AP1000,
EPR &VVER and fourth-generation technologies such as HTR, China Fast Reactor (CFR) & Thorium Molten Salt
Reactor(TMSR). Furthermore, it is currently actively engaged in the development and manufacturing of key
equipment for advanced nuclear technologies such as Integrated Heating Reactor, Fusion Reactor, Lead-bismuth
Fast Reactor and micro reactors.
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THE LONGEST
DEVELOPMENT HISTORY
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The development of Shanghai Electric’s nuclear power business is closely connected with the development of China's nuclear
industry. From Qinshan NPP (the "728" Project) which was China's first NPP designed, manufactured and constructed on our own in
the 1970s, Shanghai Electric has participated in the construction of many nuclear power projects in China and provided all kinds of
key nuclear power equipment. Thus, the development of Shanghai Electric’s nuclear power business was started.
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preparation and research | | Delivered RVI, CRDM, RV, SG and PZ for

of the 728 Project in the | | Qinshan Phase I, China’s first 600MW
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Supplied RVI, CRDM, SG, PZ and turbine-

generator unit for Chashman NPP in Pakistan,
China's first export project, from 1996 to 1998.
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Delivered RVI, CRDM and SG for China’s
first 1000MW NPP of second-generation
plus and Shanghai Electric’s first

1000MW nuclear turbine-generator unit
from 2010 t0 2012.
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Supplied RVI, CRDM, SG, PZ
and turbine-generator unit
for Qinshan NPP, China's first
NPP, from 1988 to 1989.
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Delivered RVI and CRDM for .
LingAo Phase I, China’s first Delivered ACC tank, CMT and PZ for Sanmen NPP, the first AP1000

1000MW NPP. from 1999 to NPP in the world, the first AP1000 RVI & CRDM in China and the
2000. ' first batch of AP1000 RV and SG in the world from 2010 to 2015.
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Delivered the world’s first RVI, spent
fuel pit cranes & auxiliary cranes for
Fuging Unit 5, the first HPR1000 unit in
the world, and the first RVI and turbine-
generator unit exported to Karachi NPP
in Parkistan from China.
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Delivered RVI, CRDM, ACC tank for
Taishan NPP, the first EPR NPP in
China and the first batch of EPR SG

manufactured in China from 2011 to
2016.
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Delivered the world’s first Wet Winding
Motor Reactor Coolant Pump RUV for
CAP1400 demonstration project, first
1300MW class generator by self-design and
self-manufacture and first RSR for HPR1000
Zhangzhou NPP.
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Delivered the world’s first SG,
RVI and CRDM for CAP1400
demonstration project, reactor
vessel for the first TMSR in China,
and the first batch of replacement
SGs for Koeberg NPP in South Africa.
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Realized 100% localization of HPR1000
shaft seal type Coolant pump. Delivered

Delivered the world’s first 200MW
HTR RV, RVI, CRDM, absorption sphere
device, turbine, helium circulator and
helium compressor for Shidao Bay NPP.

the first third-generation VVER-1200
generator and the world's first full high-
temperature superconducting Tokamak
HH-70 host system.
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THE MOST COMPLETE
SUPPLY CHAIN
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After 50 years of development, Shanghai Electric
has formed the most complete nuclear power
equipment manufacturing industrial chain in China.
It has the capability to supply reactor pressure vessel
(RV), steam generator (SG), pressurizer (PZ), reactor
vessel internal (RVI), control rod drive mechanism
(CRDM), reactor coolant pump (RCP), pumps
and vessels of Nuclear Class Il & lll, fuel handling
equipment, diaphragm compressor and nuclear
valves in nuclear island, turbine, turbine-generator,
auxiliary equipment and pumps in conventional
island, large nuclear castings & forgings, nuclear fans,
motors, nuclear control & instrumentation, elevator
and spare parts & on-site services, etc.
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NUCLEAR ISLAND MAIN EQUIPMENT
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REACTOR PRESSURE VESSEL,
STEAM GENERATOR, PRESSURIZER
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Shanghai Electric has realized the delivery of 1000MW nuclear island heavy components of the third generation, including
AP1000 RPV, SG, PZ, CMT & CAP1400 SG & EPR SG, and RPV for 200MW HTR & TMSR vessel of the fourth generation. It marks
a great breakthrough of Shanghai Electric from capacity level of 600MW to 1000MW and from technology level of the second
generation plus and the third generation to the fourth generation.

At present Shanghai electric is manufacturing heavy NI vessels including reactor pressure vessels, steam generators and
pressurizers for domestic independent third-generation technology HPR1000 Taiping Ling, SanAo, Ningde, Lufeng, Xuwei
projects, and CAP1000 Sanmen, Haiyang & Xudapu projects, fourth-generation technology HTR600, etc.
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REACTOR VESSEL
INTERNAL & CONTROL
ROD DRIVE MECHANISM
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Shanghai Electric has realized the mass and complete-set delivery of reactor
vessel internals and control rod drive mechanisms for 300MW, 600MW and
1000MW PWRs and 200MW HTRs, which marks a new stage of Shanghai
Electric in both equipment manufacturing capacity and technology, and
holds the highest market share in China.

At present Shanghai Electric is manufacturing reactor vessel internals and
control rod drive mechanisms for Fangchenggang, Taiping Ling, Ningde,
SanAo, Lufeng & Jingimen projects of domestic independent third-
generation technology HPR1000, Sanmen, Haiyang & Xudapu projects of
CAP1000 technology, and fourth-generation technology CFR & HTR600
project, etc.
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Shanghai Electric introduced advanced RCP technology from KSB SE & Co. KGaA and has
the capability to provide two types of RCPs (RSRs and RUVs) with the international leading
technology.

The RSRs supplied for Changjiang NPP have been in safe operation for over 8 years. In
addition, it has delivered RSRs for Zhangzhou Unit 1 & 2 and RUVs for CAP1400 Unit 1. At
present, it is manufacturing RSRs for HPR1000 San‘ao and Sanmen projects and RUVs for
CAP1000 Bailong project.

Shanghai Electric has been promoting the localization of 3rd generation RCPs in all respects.
In 2023, RCP for HPR1000 has been 100% homemade, and its mechanical seals, thrust
bearings, 10kV motor, as well as hydraulic components have went through the localization
verification. While the wet winding motor RCP (RUV) for CAP1400 is about to complete
the 100% localization. Most key components and materials have completed localization
verification. The prototype of key components such as water-lubricated thrust bearings
and wet winding cables have been developed and the life verification of those will be
completed in 2024. It is expected to achieve 100% localization by 2025.




HELIUM CIRCULATOR
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The main helium circulator is a high temperature, high pressure, heavy power, vertical,
single-stage high-speed compressor driven by an adjustable-speed motor. The circulator's
rotor speed is 4000 r/min and shaft power is 4500kW, and there is no similar capacity
unit in the world. Heavy-load magnetic suspension bearing technology was adopted in
the unit, and the efficient motor cavity cooling technology was designed to ensure the
reliable operation of the motor and electromagnetic bearing under the helium condition.
The utilization of a modular design methodology in the circulator design process
yields significant benefits such as enhanced flexibility, reduced costs, and improved
time efficiency. This approach provides essential technical support for the widespread
deployment and large-scale manufacturing of the HTR main helium circulator.
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TURBINE-
GENERATOR UNIT
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Shanghai Electric has supplied more than 10 sets of Turbine-
generation Unit for Yangjiang ,Fang Chenggang, C1-C4 & K2K3
NPP, which were put into commercial operation successfully.
Yangjiang unit 1 has been in commercial operation since Mar.
2014. The output power can reach as high as 1104MW. It has
operated for over 10 years, all datas show that the turbine-
generator unit Shanghai Electric supplied is more efficient than
any other same products. Fangchenggang unit 3 has been in
commercial operation since Mar. 2023, which output power
reaches 1208.6MW. The proportion has achieved 101.77%
of contract guarantee value. At present, Shanghai Electric is
manufacturing the turbine-generator units for Zhangzhou NPP,
Fang Chenggang NPP & Lufeng NPP of HPR1000 technology,
and Tianwan NPP& Xudapu NPP of VVER technology.

In June 2022, the first 1300MW nuclear power generator for
Zhangzhou NPP was successfully shipped, which has been
developed for 6 years with independent intellectual property
rights and high performance. The designing, manufacturing
and operating experience of million-kw stage nuclear power
generators were integrated into the independent design
process. Under serialization and modular design concept,
scientific and reasonable PDP product development process
was adopted to ensure high performance of products and high
quality of development work.
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WELDED ROTOR
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Shanghai Electric has over fifty years' history in the field of
researching and producing of welded rotors, and Shanghai
Electric also has a rounded system for welded rotors' structural
design and strength analysis, welded joint design, welding
technology, welding equipment, welding material technology,
nondestructive examination, rotor safety evaluation and so on.
In 2008, Shanghai Electric developed dissimilar steel welded
rotor. In 2009, welded rotors were manufactured for 1000MW
ultra-supercritical thermal turbine. In 2010, a welded rotor was
manufactured and test for HPR1000 NNP turbine. So far, there
have been 495 rotors of different kinds manufactured, among
which 480 rotors have been put into commercial running. More
than 20 welded rotors for Karachi, Fangchenggang Il, Zhangzhou,
Tianwan &Xudapu NPP have been completed until now.
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Shanghai Electric establishes low pressure long blade series whose exhaust areas
conform to cetain proportion interval configuration and developed 1420mm blade
with exhaust area 20 square meters, the 1710 mm blade with exhaust area of 26 square
meters and the 1905 mm blade with exhaust area of 30 square meters, which can meet
existing over 1000MW class pressure water reactor, and configuration requirements
of various kinds of back pressure units. By now, 1710mm blades have been applied to
HPR1000 turbines. And 1905mm blades have been developed and tested, which is the
longest low-pressure last stage blade with the largest exhaust area in the world.
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OTHER KEY EQUIPMENT
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CLASS Il & lll PUMPS AND PUMPS FOR
CONVENTIONAL ISLAND
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Shanghai Electric has manufactured and delivered more than 260 sets of pumps of Nuclear Class Il and
Il since 2011, including residual heat removal pumps for AP1000 Sanmen and Haiyang projects and
charging pumps, residual heat removal pumps, safety injection pumps/containment spray pumps for
HPR1000 Fuging Unit 5&6, vertical charging pump for HPR1000 Fangchenggang Unit 3&4, residual heat
removal pumps, safety injection pumps/containment spray pumps for HPR1000 Zhangzhou Unit 1&2, and
vertical charging pumps for British Hinkley Point C etc..

Meanwhile, it is capable of supplying pumps for conventional islands and nuclear valves. At present,
Shanghai Electric had delivered main feed water pumps for CAP1400 project, condensate pump for
AP1000 Haiyang Unit 1&2, condensate pump for HPR1000 Fangchenggang Unit 3&4, etc.
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Shanghai Electric has provided varieties of special nuclear-rated crane equipment for domestic and
foreign NPPs since Qinshan NPP, such as 1000MW NPP fuel handling system, including fuel handling
machines, transfer devices, spent fuel pit cranes, cask crane and auxiliary cranes, etc. Since 2017, Shanghai
Electric has delivered spent fuel pit cranes & auxiliary cranes for HPR1000 and fuel handling machines for
CAP1400.

T
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CLASS Il & Ill VESSEL
AND HEAT EXCHANGER
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Shanghai Electric has the capability to design nuclear
safety class Il pressure vessels and heat exchangers, and
manufacture nuclear safety class I, Il & Ill vessels, heat
exchangers and gates, including accumulator tank,
pressurizer relief tank, diesel master oil tank, residual heat
removal heat exchanger, safe spray heat exchanger and
equipment hatch, etc. Our performance almost cover all the
domestic NPPs.

16

DIAPHRAGM
COMPRESSOR

fRAR £ 4]

EERTEHAZBREASRSLERRERE
RN RES, HPRSMINE, 28F1R
&o B4, BHAREREEKERTECRFMN2REE
EZEo

At present, the design and development task of supporting
the fourth generation technology HTR600 is implemented,
involving a total of 5 types and 22 sets of equipment.
Subsequently, TEG system and N2 diaphragm compressor for
pressurized water reactor will be developed.
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Shanghai electric supplies reactor cooling pump motor &
emergency diesel generator for PWR and primary helium
circulator for HTR, and has the capability to design and
manufacture 1E Calss and NC Class motor. Our performance
almost cover all the domestic NPPs.
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AUXILIARY
EQUIPMENT
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Shanghai electric has rich supply performance of
auxiliary equipment and has the capability to design and
manufacture high-pressure heater, low-pressure heater,
condenser, deaerator and moisture separator reheater
in conventional island, and provides a large number of
auxiliary equipment for LingAo, Yangjiang, Fangchenggang,
Hongyanhe, Fuging, Zhangzhou, Haiyang, Tianwan,
Xudapu and Lufeng project etc.
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LARGE NUCLEAR
FORGINGS
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Shanghai Electric has the most complete supporting capability for nuclear island main
equipment heavy forgings in China, achieving full coverage of nuclear reactor pressure
vessels, steam generators, pressurizers, reactor coolant pumps, core make-up tanks, main
pipes, reactor internals, control rod drive mechanisms, etc. Materials include carbon steel,
low alloy steel, medium alloy steel, martensitic stainless steel, austenitic stainless steel, and
high-temperature alloys.

Since 2016, following large forgings have been manufactured and delivered: 9 units pressure
vessel forgings, 15 units SG forgings, 5 units PRZ forgings, 6 units RCP forgings, 2 units main
pipes, 29 sets RVI forgings and 3 sets CRDM forgings, for main types of reactor involved
HPR1000, CAP1400, CAP1000, HTR and other national important projects.
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Ultra-low temperature and ultra-
clean stainless-steel materials for
fusion reactors
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3.5Ni material for spent fuel storage
and transportation equipment
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As well as, Shanghai Electric has continued to carry out technological innovation in the key processes of
large-scale forging production, and developed key materials for advanced reactor such as fusion reactors,
micro reactors, and spent fuel storage and transportation equipment.
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Shanghai Electric takes the leading position in market share and product performance of nuclear class control and
instrumentation industry. Shanghai Electric has provided various nuclear power products for all commercial NPP and
test reactors built by China, both domestically and internationally, including nuclear power instruments such as pressure
transmitters, key control valves, and auxiliary instruments, as well as various nuclear power system devices such as Integrated
Special Purpose Device.
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NUCLEAR VALVE AND INTEGRATED
SPECIAL PURPOSE DEVICE

2R JN—IrMe T BEE

AR
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Nuclear valve

The main products are nuclear level 1, 2 and 3 pneumatic and electric control valves, valve positioners, electric-
pneumatic converters, valve position transmitters, limit switches and solenoid valves, etc. The products are
widely used in various domestic nuclear power plants and nuclear power projects exported to Pakistan.

—i& LT REE

TERREKICFE (DWST) BRARESELEKICFE (CST) BHAREE (MS08) « —
EREEF AR FHEFEE (MS20) . BEGHEEE (MS22) . WGSHFEE (MS27)
%, ATEN—SLUKAPI000IE,

Integrated special purpose device

DWST and CST (MS08), manual sampling device of primary sampling system (MS20), ionization desalination
device (MS22), WGS sampling device (MS27), etc. are mainly used in CAP1400 projects and AP1000 projects.

ENER
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OTHER PRODUCTS
AND SERVICE
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ELEVATOR
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B AEFELS MZEBINE ABBIHEES,
Shanghai Mitsubishi Elevator Co., Ltd., a subsidiary of Shanghai Electric, is a
large Sino Japanese joint venture elevator enterprise that ranks among the
top in the Chinese elevator industry. For the 11th consecutive year, it has
been ranked first in the elevator preference rate of China's top 500 real estate
suppliers (elevator category), with an annual output of 100000 units.

In recent years, Shanghai Electric has supplied elevators for Fuqing,
Changjiang, Xiapu, Zhangzhou, Tianwan, and Daya Bay Projects.

él N
2,

TEBSAIRMEELBRY, OESREBRL. PPASBY. BERBL. BAM.
Shanghai Electric has the capability of supply HV/LV Cables, PP Insu-lated Cables, DC Cables, Cable Accessories.

% | |

35KV RRELR Z WG IR ER 10kV ZEz4 10kV =ML 35KV BIEEBL
35kV XLPE Cable 10kV Overhead Lline 10kV Flexible Cable 35kV Submarine Cable
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As a leader in the switch components market,Shanghai Electric has over a hundred years
of history in switchcomponent manufacturing.The new smart products have perfect
on-line condition monitoring anddiagnosis functions,reliable intelligent protection
management system,fast and precise intelligentdecision-making system,strong
selfdiagnosis,self-healing,self-recovery system and communication datarecording
function,which can be used in intelligent control systems.And the products have

realizedremote control,remote metering,various protective functions and system
energy,operation and lifemanagement.

TECHNICAL SURVICE
ARRRSS

EREHE FRIGETTARARNEIT. HiE. BERBXTHRS, BIHHIEAETRTRBRET A RHY)
2B, FNARLEREEHIOERS R,

Provide design, manufacturing, modification, and related customization services for tools and platforms in different scenarios, design and manufacture
maintenance platforms and auxiliary devices required during the maintenance process, and provide customized solutions to costomers.

a i, /"v.[ |

S | : |

AIEMMEIRESEN, HER BMEH. Na&
. EHREHNREEHEEFRR,
Integrate and supply spare parts to meet the needs of power plant

conventional spare parts, emergency spare parts, accident spare parts,
and repair spare parts.
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THE MOST MANUFACTURING
DELIVERIES
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Shanghai Electric has already delivered 270 sets of nuclear power main equipment, including 14
reactor pressure vessels (RV), 72 steam generators (SG), 58 reactor vessel internals (RVI), 51 control
rod drive mechanisms (CRDM), 17 reactor coolant pumps (RCP), 11 pressurizers (PZ), 21 turbines
and 22 generators, 2 sets of absorption sphere device and 2 helium circulators by the end of Aug.
2024. Besides, Shanghai Electric has supplied over 2400 vessels of Nuclear Class Il & Ill, 260 pumps
of Nuclear Class Il & lll, nearly 150 sets of Cl auxiliary equipment, over 70 fuel handling machines,
400 motors and more than 100,000 nuclear instruments.
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Reactor Coolant Pumps Turbine Turbine Generator Absorption Sphere Device Helium Circulator
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Fuel Handling Machine
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THE MOST WIDELY APPLIED
MANUFACTURING TECHNOLOGY
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LEBEARENZETFRRKRERE

300MW. 600MWZE]1000MWELB =M=

B v REKEZERA (BFER—S. BN—S.

CAP1000. AP1000. EPR. WER. EE7K3f) , POt

ZEBEA (BRI, LR, MWRE, £
BIashif) « ZRENMNE MAERRETERES,

SRR

Lead-bismuth Fast
Reactor

The nuclear power products and technologies provided
by Shanghai Electric cover the second generation plus and
\ the third generation PWR (including HPR1000, CAP1400,
CAP1000, AP1000, EPR, VVER, and heavy water reactor)

of 300MW, 600MW and 1000MW, the fourth generation

\ nuclear power technology (including HTR, sodium cooled

sHEEELE
Thorium-based
Molten Salt Reactor

fast reactor, lead bismuth fast reactor and thorium-based
molten salt reactor), multi-purpose small reactor, and
controlled nuclear fusion devices.

EfM—S &5

CAP1400,
CAP1000

RS
HTR600

LR

Al
BETRE
Controlled Nuclear
Fusion Devices

SRR

Multi-purpose
SmaIIFI)?erapc?or
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EEBSRBREFHRIARE, NTERHREIFER, ENRUNINGIE, H—FPHTFIRBEEH
IERARER, RAZEEENZORES .
Shanghai Electric adheres to an innovation-driven development approach, continuously enhance the scientific and technological

innovation system, prioritize deepening external collaborations, and further focuses on nuclear power equipment manufacturing
technology to strengthen the core competitiveness of nuclear power equipment.

- T Improve the past - ->- -

BXETF

Tackling current

A RK
R&D Future

_-.>-

challenges

BR RETT R, FER mEEZARNERE; TE AkE58 5 TR/—&kiR
FHEF KT COOMWEDR R EM ENHE . TR TEIHIZERSR
HEREE 15 ZOIREIIR; FIRZIAEK
RN S RS
solve bottleneck problems, and lays out the research and development participate in the research and
improve localization level constantly. of multi-purpose SMR; built a complete manufacturing of critical equipment for
batch main equipment supply capacity advanced reactor, such as 1000MW Fast
of HTR600. Reactor, Integrated Fast Reactor and

Controlled nuclear fusion system and
develop spent fuel and nuclear waste
treatment equipment and systems.

B, ERBASARZER. ZRMEEGNGEEE, g2 “BRFEFE” “ALEsy “REdE+
FEeyR, BREREFE. Sl , TEHEERKEE. ERAERE. £FFRENE. RRREEE
YRS S A 3,

Meanwhile, Shanghai Electric implements intelligent manufacturing practices at multiple levels and scenarios, creating intelligent
scenarios such as "digital twin +", "artificial intelligence +" and "big data +" It establishes smart workshops and factories while
building a smart supply chain with interconnected data, reliable information interaction, deep production collaboration, and

flexible resource allocation.

RARBE
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TECHNOLOGY
EXTENSION

FRAIE(H

TECHNOLOGY INNOVATION PLATFORM CORE TECHNICAL

B RIFTFES CAPABILITIES
BE R AKIZOANEES],
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We are fully committed to building a technology innovation platform for
nuclear energy and high-end equipment. After years of hard work, we
currently have.

SRS R S iR &R AT T
8, BIdZFE), EriflA:

Focus on the five core technological capabilities and
2R ERBILARFIL continuously enhance competitiveness.
2 National Level Technology Centers

ME— R LIRSS
2RERTERTNE AR Professional Design and Integration
2 National Specialized, Refined, Unique, and New Small Giant Enterprise .
e R BRI
IXERANR LB B Ultra Pure Material Development
1 National Intellectual Property Advantage Enterprise
— KB SRR
AR i A Precision and Extreme Manufacturing

4 Shanghai Enterprise Technology Centers

. R IA Ak el Fy
S5 _EiEmE R Specialized Testing
5 Shanghai Specialized, Refined, Unique, and New Enterprise

e e MW SBEE
25 B T Fih Digitization and Intelligence
2 Academician Workstations
IXEL AR T EL,

1 Post-Doctoral Research Center

3K CNASIAFI L0
3 CNAS Accredited Laboratories

AR EETHIREEEE T O e~ i =
4 Shanghai Lingang Intelligent Factories (w I
PESHEIFEERIATISRS
RWEIATIES
COLLABORATIVE RESEARCH AND g
DEVELOPMENT MECHANISM

TdJ\ a I& 9&‘ *)_Lﬁ%u EMBAKKEESN 77 §, 201306
WA 150/IEC 17025, 2005 (MNRRATHERHMAMER)
(OS0! (RNREAKBERH LSRN BER. REKNE
EENAENRNCRERENES. FUUN.

FUTOEARRLECHGRUTLRINTENE. TENRR
TERNRESH.

B EERRA RIS, i QBAME. hEk e
TN, TBaE:

nnonl.llfunulallx x}”’i“ b

Establishing mutual trust through multi-level communication and
cooperation, promoting joint product research and development, and
collaborative problem-solving mechanisms, mainly including:

FEFRE TR

Industry University Research Cooperation Mode

PHE— AR

Kintegrated Research and Supply Mode
RIS =R

Open Sharing Mode of R&D Experimental Facilities
TaHEER

Platform Co-Construction Mode



CONTROLLED NUCLEAR
FUSION DEVICE

PIIEZRE RS

HH-T0 1T R
Dewar for HH-70 Device

EXL-50U B = 80MMEEXCLR T RIE

Vacuum Vessel for EXL-50U Device Double Sides Laser Backing Welding with 80mm Thickness

EEBRSARREREFEMREE T Z2FhHiE, RENRREENASZOREHRISREE
wEHSEIZ—

EEBESMEHEERTENASGORERTE. R, 2R ZB2. MM RSFEXES, 257
ERNEMMIREE FARTREREBEST;, R ERANBARE DR ERNRMEREFERITERIE; £
KE T eBSIFRBELRDREWEEBEAST “AHEH ;| ERIIEZREEAREMISHECRAFTINE ;
2IKERIE—ERE TS R8BS RERHHT0EE,; KRNI SME TR0 BEXL-50U,

EEBSER ERMBKNMAR, EFMMEL BRIFR. BEER. WRRIIN TS ERZAAZ O
ERES], AT REABMRMEESFRII6LN. 316LN-Mn. NSOKIRH, BAEEBRGFIEENBITRIEE
F4t, SRR ERNEHTINEIRERSE, NSUBELZE, BEXRAEREREERTHKT,.

AN

Shanghai Electric has more than 20 years of experience in the field of nuclear fusion equipment manufacturing, and is one of the
manufacturers with the most comprehensive supply performance of core equipment for nuclear fusion host systems in China.
Shanghai Electric has developed and supplied core equipment for fusion host systems, including vacuum vessel, Dewar, thermal
shield, coil boxes, Cryostat, etc, participated in following devices: the first domestic plasma burning experimental device, BEST; the
world's largest magnetic confinement tokamak fusion experimental reactor device, ITER; The world's first fully superconducting
non-circular cross-section tokamak experimental device, EAST, known as the "Oriental Super Ring"; CRAFT, a major scientific and
technological infrastructure for controllable nuclear fusion in China; the world's only fully high-temperature superconducting
tokamak HH70 device currently in operation; the compact spherical experimental hydrogen boron fusion device, EXL-50U

Shanghai Electric has developed core manufacturing capabilities in special materials, precision welding, precision assembly, and
extreme size processing based on the experience accumulated in the above-mentioned projects. It has developed fusion devices
used ultra-low temperature large forgings material with 316LN, 316LN-Mn and N50, laser backing welding systems for and ultra-
thick forgings, real-time visual sensing automatic argon arc welding systems, N50 material welding processes, etc. The relevant
technical parameters have reached the international advanced level.
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THORIUM MOLTEN
SALT REACTOR

HE/EH
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2018%F, FEpY T sHEUGELHEHE(TMSR-SFO)IZ&AIH IS,
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(TMSR-LF1)I& &M EIREMFIFEER S H .

2023%F, 59k LEEFMARKEMANENE
£ “BPlIOMWIR SR TEREEF KT,

Thorium molten salt reactor is one of the six candidates for the fourth
generation of advanced nuclear energy system. The high temperature
nuclear heat above 700 X output from molten salt reactors can be used
for power generation, industrial thermal applications, high temperature
hydrogen production, hydrogen absorption carbon dioxide production
of methanol, etc.,, which can effectively alleviate carbon emissions and
environmental pollution.

Shanghai Electric constructed simulation reactor equipment(TMSR-SFO0)
in 2018.

Shanghai Electric has completed the main equipment development and
supporting system supply of 2MWt experimental reactor equipment
(TMSR-LF1) from 2019 to 2021.

The first set of horizontal T0MWt helium turbine in China developed by
Shanghai Electric was completed in 2023 through collaboration with
Shanghai Advanced Research Institute, Chinese Academy of Sciences.

LEAD BASED FAST
REACTOR

IR

CIADSHEP{HERIEAFAL

The principle prototype of Internals

CIADS A28 RIEFFH
The principle prototype of Main Vessel

MERELEER SR LU HIZEE R 6T ER 2
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The lead based fast reactor nuclear energy system is one of the six
candidates for the fourth generation of advanced nuclear energy
system. It is a fast neutron reactor that uses lead or lead bismuth
alloy as a coolant, which can be used for naval power, marine
power plants, portable power source, transmutation of nuclear
waste, nuclear fuel proliferation, etc. Shanghai Electric has laid out
multiple technical routes for the research and development of key
equipments for lead based fast reactors.

From 2020 to 2023, Shanghai Electric successfully completed the
development of key main equipment prototypes and spallation
target integrated testing prototype for the China Accelerator Driven
Transmutation Research Device (CiADS), a national major scientific
and technological infrastructure.

Integrated Test Prototype of LBE Heat Exchanger for Spallation
Target. Project delivery and on-site installation and commissioning
have been completed.

The principle prototype of reactor main equipments, including Main
Vessel, Main Heat Exchanger, Main Vessel Internals, Lead-Bismuth
Pump, Lead-Melting Tank and Lead-Storage Tank, have been
manufactured.
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SPENT FUEL &
NUCLEAR WASTE TREATMENT EQUIPMENT
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Shanghai Electric has carried out extensive cooperation with domestic
design institutes and owner units to develop spent fuel and nuclear
waste treatment equipment and systems, and has accumulated
manufacturing technology and system integration technology of
spent fuel and radioactive waste sampling, collection, storage, transfer,
treatment equipment.

Since 2020, Shanghai Electric and SNERDI have jointly developed key
equipment prototypes for high burnup spent fuel dry storage systems.
They have completed the development of SA-350 Gr.LF3 Cl.2 forgings,
fuel grids, sealed containers, transfer containers, and storage containers,
and have mastered the materials and key manufacturing technologies

for high burnup spent fuel dry storage equipment. BrEAEs
9 psp y ge equip Storage container

=

MREHEZR IEAR TEAR
Fuel grid Transfer container Sealed container
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THE MAXIMUM
EQUIPMENT CAPACITY

R EEE/IEOA

LBBRERATZITRMIRBEMNIETARIITEN, MBI, . Ak
BiE. ARE. BB BE. lMHRERRIGE0REE, HPHALHNSIREE40
%6, ERRERBINRELETE,

B RN RITRAEMNRR, EAEFET108/E8 0 T RN MIEHIELRR
i, cERBBRRB(ENEE. FARES. RESF). REZRER. 6B RBN
HEVBIISEES], HEFMREAWIEC00ME, RAFMHAS0M, RABKRAFISOMBIZEBEEAE
BIARIECEIMNTIRE .

Shanghai Electric has built Lingang Base and modified Minhang Base with an investment of 7.2 billion yuan,
having more than 2,500 sets of machining, welding, smelting, forging, heat treatment, forming, lifting, detection
and testing equipment, including more than 40 sets of world-class advanced equipment to meet the large-scale
development of nuclear power industry.

Thanks to the construction of Lingang Base and Minhang Base, it has formed the annual manufacturing
capability of 10 sets of 1000MW reactor vessel internals and control rod drive mechanisms, 6 sets of heavy NI
vessels (reactor pressure vessel, steam generator and pressurizer, etc), 12 sets of RCPs and 6 sets of turbine-
generator units, and it has large nuclear power large forging manufacturing capacity to supply the largest steel
ingot of 600 tons, the largest casting of 450 tons and the largest forging of 350 tons.
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‘ Sumitomo
Heavy Industries, Ltd.

KOBELCO

<> KosE STERL LTD.
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Shanghai Electric Nuclear Power Equipment Co,, Ltd. is the first and
sole Nuclear Equipment Manufacturer of China got the Nuclear
Export Franchise Qualification from the Central Government. It
signed 6 replacement steam generators contract with Framatome
for Koeberg NPP in South Africa in 2015. Now all the steam
generators have been delivered to site.

Since the 1970s Shanghai Electric has established global nuclear
power business cooperation with more than 50 world-renowned
enterprises by various approaches, such as joint venture,
technology transfer, joint R&D, project subcontract and supply
chain cooperation, etc.
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LisRS &R
SHANGHAI ELECTRIC
GROUP

uZ EATE

LisBSZEEFAGRAE
mm  Shanghai Electric Nuclear Power
Group

LB SEIAEH

Shanghai Electric Power Generation
Group

LBEmhERBRAR
Shanghai Automation
Instrumentation Co.ltd.

e SREcEER
Shanghai Electric Power Transmission
Distribution Group

Lis=SHBHERAAE

Shanghai Mitsubishi Elevator Co., Ltd

EBE—NEKBRAE
Shanghai No.1 Machine Tool Works Co., Ltd.

LEBBSZBRERRAE
Shanghai Electric Nuclear Power Equipment Co., Ltd.

LiBBSE B REERAE
Shanghai Electric-KSB Nuclear Pump & Valve Co,, Ltd.

EEES ESHRERR
Shanghai Electric SHMP Castmg& Forgmg Co,, Ltd.

LEZBEAEERRAR
Shanghai Nuclear Power Technology & Equipment Co., Ltd.

LisBSEBIEERRATSEN
Shanghai Electric Power Generation Equipment Co., Ltd., Shanghai Turbine Works

LEiBBSBILSERRAT LB
Shanghai Electric Power Generation Equipment Co., Ltd., Shanghai Generator Works

LB SEBILIREERAT) BITHEI
Shanghai Electric Power Generation Equipment Co., Ltd., Power Station Auxiliary
Equipment Works

EiEESEH BB BRAF
SEC Shanghai Electric Machinery Co. Ltd.

LisBSEBIERS AT

Shanghai Electric Power Generation Service Co., Ltd.

LiEBSERNTBRAF
Shanghai Electric Blower Works., Ltd.
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R, ARG, REEEXIRES

Reactor Vessel Internals, Control Rod and Driver Mechanism, Fuel Handling Devices

ENBE. FRRES. RES. HEHKES

Reactor Vessel, Steam Generator, Pressurizer, Core Makeup Tank etc.

BER. BZ=4RiA

Reactor Coolant Pump, Class Il & Il Pump & Valve

HEARERMG. TEEF

Nuclear Casting & Forging, Main Pipe

PR EREMRAREN. EREHFRETAIA. ZBEARRS

Non-nuclear Equipment/System Integration Service, Spare Part, Special Tools & Service

SIeHl. BOPIRE. FRAREZEM

Turbine, BOP Engineering , Diaphragm Compressor

Generator

B RBBRIARE. BDHN

Class II & Il Vessel & Heat Exchanger, Auxiliary Equipment

B ARECE B

Motor

7RSS K& mE

Site Service & Spare Part

TZEE XA

Nuclear Fan

ZRGR. XBRATIR. HENR. SXRBRAEE

Nuclear instruments, key control valves, auxiliary instruments, various nuclear system devices

T[ER. FFXRIE. B4

Transformer, switch cabinet, cable

BN EH &

Elevator and its spare parts




