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Shanghai Electricis a large integrated equipment manufacturing
group specialized in energy equipment, industrial equipment
and integration services. Itis committed to providing customers
with technology integration and system solutions incorporating
green, eco-friendliness, intelligence and Internet.
Nuclear Power Business is one of the key businesses of Shanghai
Electric.
With the development since the 1970s, Shanghai Electric has
become the nuclear power equipment manufacturing group
in China with the longest development history, the most
manufacturing deliveries, the most complete supply chain, the
most widely applied manufa'ctaring' technology, the maximum
equipment capacity an.dﬁzWationalmpera_ﬂon.
Shanghai Electric has realized the mass production and
complete-set delivery of nlucleaL n:ajor equi_pmen ith the
second generation plus technology, the third generation:
technology iﬁclMP]O&)&EPR & HPR1000 and the fourth
| N
generation technology such as High_le_mperature Gas Cooled
Reactor (HTR) and is dévmglgnd mgril'factunng ey
equipment of the third-generation CAP1400 techno 0gy and
the fourth generation technology such as China Fast Reactor
(CFR) & Thorium Molten Salt Reactor (IMSR). Meanwhile,
as a responseto the strategy of.
“Nuclear Power Equipment Going Global’, Shanghai Electric is
manufacturing 6 replacement steam generators for Koeberg
nuclear power plant in South Africa in cooperation with
Framatome.
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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.

1970
197048, S5“C7/\"Ti2q0

R FIOAS TOF 1 9 9 6

Participated in the preparation and . N y
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Supplied RVI, CRDM, SG, PZ and turbine-generator unit for
Chashman NPP in Pakistan, China's first export project, from
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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 RVI, spent fuel pit cranes &
auxiliary cranes for Fuging Unit 5, the
first HPR1000 unit in the world, and
the first RVl and turbine-generator unit

exported to Karachi NPP in Parkistan
from China.
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Supplied RVI, CRDM, SG, PZ and turbine-
generator unit for Qinshan NPP, China's
first NPP, from 1988 to 1989.

Supplied RVl and CRDM for LingAo
Phase |, China’s first 1000MW NPP, from
1999 to 2000.
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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 to 2012.
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batch of AP1000 RV and SG in the world from 2010 to 2015.
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Delivered world'’s first 200MW HTR

Delivered ACC tank, CMT and PZ for Sanmen NPP, the first AP1000 RV, RVI, CRDM, absorption sphere
NPP in the world, the first AP1000 RVI & CRDM in China and the first device, turbine, helium fan and helium
compressor for Shidao Bay NPP.
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THE MOST COMPLETE SUPPLY CHAIN
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After nearly 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 &I, fuel handling equipment 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 and spare parts & on-site services, etc.
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NUCLEAR ISLAND
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REACTOR PRESSURE VESSEL, STEAM
GENERATOR, PRESSURIZER
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Shanghai Electric has realized the delivery of AP1000

1000MW nuclear island heavy components—reactor

pressure vessel, steam generator, pressurizer, core coolant
tank and EPR steam generator of the third generation, and
reactor pressure vessel for 200MW high temperature reactor
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
CAP1400 Shidao Bay Project, HPR1000 Huizhou and Ningde
projects, and CAP1000 Sanmen, Haiyang and Lufeng
projects, six steam generators for Koeberg NPP in South

Africa, and the fourth generation TMSR vessel, etc.

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, and holds the highest market share in
China. Since 2015, Shanghai Electric has delivered reactor vessel internals
and control rod drive mechanisms for the third generation AP1000 Sanmen
and Haiyang localization supporting projects and EPR Taishan Project, reactor
vessel internals and control rod drive mechanisms for the fourth generation
200MW Shidao Bay HTR and reactor vessel internals for Fuging Unit 5, the
first HPR1000 unit in the world, which marks a new stage of Shanghai Electric
in both equipment manufacturing capacity and technology.

At present Shanghai Electric is manufacturing reactor vessel internals
and control rod drive mechanisms for Shidao Bay Project of domestic
independent third generation technology CAP1400, Fuging, Karachi,
Fangchenggang, Huizhou and Ningde projects of HPR1000 technology,
Sanmen and Haiyang projects of CAP1000 technology, and Xiapu fast reactor

project of the fourth generation technology, etc.
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RCP FOR NUCLEAR POWER
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Shanghai Eclectic has introduced KSB AG's advanced
reactor coolant pump technology and provides shaft sealed
RCPs and RUVs with the international leading technology.
Shanghai Electric has delivered 4 shaft sealed RCPs for
Changjiang NPP in 2015, has started to manufacture 4 RUVs
for CAP1400 demonstration project, for which the prototype
test will be completed in 2019, and is manufacturing
shaft sealed RCPs for Zhangzhou Units 1&2 of HPR1000
technology. Shanghai Electric is actively developing
CAP1000/CAP1700 50Hz RUV and making efforts to develop

new RCP markets.
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PUMPS OF NUCLEAR CLASS I
AND Il
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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 and
auxiliary cranes for HPR1000 Fuging Units 5&6 and the
first spent fuel pit crane and auxiliary crane exported
to Pakistan for HPR1000 Karachi Unit 2.
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Shanghai Electric has manufactured and delivered
more than 140 sets of pumps of Nuclear Class Il and IlI
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.

Meanwhile, it is capable of supplying pumps for
conventional islands and nuclear valves. At present, w:zg&?&%&ﬁ;&ﬁ}ﬁﬁg
VESSELS AND HEAT
EXCHANGERS OF NUCLEAR
CLASS Il & 11
EPBESEBRITZTEZRRE
(ENBRINARZIRES)
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it is manufacturing the main feed water pumps and

condensate pumps, etc for CAP1400 project.

Shanghai Electric has the capability to design nuclear

XFXF XFXFIXFXF
safety class Il pressure vessels and heat exchangers,  Fuelhandling Machine

and manufacture nuclear safety class |, Il & Il 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.
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CONVENTIONAL ISLAND
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TURBINE-GENERATOR UNIT
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Shanghai Electric supply 10 Turbine-generation Units for Yangjiang &
Fang Chenggang. Yangjiang unit-1 has been in commercial operation
since Mar. 25th 2014. The output power can reach as high as 1104MW.
It shows that the turbine- generator unit Shanghai Electric supplied
is more efficient than any other same products. Yangjiang unit 2 to 5
and Fangchenggang unit 1 to 2 were put into commercial operation
successively.

Shanghai Electric will supply turbine-generator units for HPR1000
projects, which is the domestic independent design, such as Karachi 2&3,
Fang Chenggang Unit 3 &4, Zhangzhou Unin1&2.
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WELDED ROTOR

EBBSAB0RFREELFIOMRARNET AL, WAL
RETERENEREFEMIRT. BEDN. BERIT. BERIZN
IBIRIRE . MR BN, HBFRE2ETNFRAMERR. 2008
FLBHESIM T FMINE TR, 2009FIM T BBIRFRBHF
RKEBFRRIRERER FIREEHIE; 20105 LI T AP1000Z B AR
FERREFNEEGE. 25 LBRSERITIFREELEFI67IR,
Hp432iRELRABIET. BRiEEm T BEMEFHIFH2S. 3
SHA. BhEE3S. 4SHAHSREEEFAEEMMI.

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 AP1000 NNP
turbine. So far, there have been 467 rotors of different kinds manufactured, among
which 432 rotors have been put into commercial running. Moreover, it's should be
noted that 4 welded rotors for Karachi NPP were completed in 2018 and 4 welded
rotors for Fangchenggang NPP are going to be completed in 2019 and 2020.
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LOW PRESSURE LONG BLADE
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SEC 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
in projects of Karachi, Fangchenggang-2 and Zhangzhou. 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.

L 1))

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 and Haiyang project
etc.
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LARGE NUCLEAR FORGINGS
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B2016FRED, FTRRMITINAE and steam generators and 5 large forgings of main pipes for
HEE. FRBABREFI01ME, EEEZHFASR 3 units have been manufactured, of which 97 large forgings
54, HhEHMREd7H, IN—RIME  were qualified in the first attempt (including 3 flange pipe
¥, —RERENI00% (BFE3H L2z forgings, 3 core barrels, 2 CAP1400 main pipe hot legs),
BRSNS, 2ECAP1400E & EMER with a first qualification rate of 100%. Shanghai Electric
=) | o017EMI2 N B RE G T completed the evaluation of HPR1000 RCP casing forgings
ER—SERRZRUFITE. 2018F18, =X
T 2REHCAP1400E & BHRRME—X
KHIER,

only one to supply large RV stainless steel forgings in China.

within 12 months, which is the shortest period in the world,
in 2017 and had the first CAP1400 main pipe hot forging in
the world qualified in the first attempt in Jan 2018.
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CONTROL AND INSTRUMENTATION
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Shanghai Electric has supplied more than hundred thousands of
nuclear instruments and cabinets, and nearly one hundred of nuclear
system devices successfully used in plenty of nuclear power plants.
Shanghai Electric is developing new generation of control systems and
instruments by assimilation and absorption of the third-generation
AP1000 technology and implementing the national debt project -“New
complete digital control system and control valve industrialization for
the large-scale PWR nuclear power plant”. After the completion of the
project, Shanghai Electric will have the capability to supply the digital
control system and protection system platform for the large size PWR
nuclear power plant, and special control device with independent
intellectual property rights, control valves for nuclear power plant

(motor actuator in nuclear level and control valve in nuclear level).
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THE MOST MANUFACTURING
DELIVERIES
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Shanghai Electric has already delivered 189 sets of nuclear power main equipment,

including 11 reactor pressure vessels (RV), 53 steam generators (SG), 7 pressurizers

-

(PZ), 43 reactor vessel internals (RVI), 40 control rod drive mechanisms
(CRDM), 4 reactor coolant pumps (RCP), 15 turbines and 16 generators
by the end of Feb 2019. Besides, Shanghai
Electric has supplied over 1300 vessels of

Nuclear Class Il & Ill, 140 pumps of Nuclear

Class Il & Ill, nearly 100 sets of Cl auxiliary
equipment, over 70 fuel handling machines,
350 motors and more than 100,000 nuclear

instruments.
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THE MAXIMUM EQUIPMENT CAPACITY
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The PATH technology has been
used in IMTS, which belon

Since 2005, 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,
forged hardening, 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, Shanghai Electric 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 Shanghai Electric 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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The PATH technology has been
used in IMTS, which belo
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THE BROADEST INTERNATIONAL
COOPERATION
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Since the 1970s Shanghai Electric has established global nuclear power
business cooperation with more than 50 world-renowned enterprises by
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