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After the latest 30 years' development, Shanghai Electric nuclear supply chain
covers reactor pressure vessel(RPV), steam generator(SG), pressurizer(PZ),
reactor vessel internal(RV1), control rod drive mechanism(CRDM), reactor
coolant pump(RCP), class 2 & 3 pump, class 2 & 3 vessel and fuel handling
machine in nuclear island, turbine, turbine-generator and main auxiliary
equipment in conventional island, large nuclear castings & forgings, and

nuclear control & instrumentation etc..
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Shanghai Electric's nuclear technology ranges from 300MW, 600MW
to 1000MW of the 2nd generation plus to the 3rd generation types
including AP1000, EPR, CAP1400, HuaLong-1, and High Temperature

Reactor with the 4th generation characteristics.

Shanghai Electric has realized the mass production and complete set
delivery of nuclear major equipment with the 2nd generation plus or the
3rd generation technology. Meanwhile, as a response to the government
call, "Nuclear Power Equipment Going Abroad" development strategy,
Shanghai Electric signed the subcontract with AREVA, the global famous
nuclear group in 2015 to manufacture 6 replacement steam generators for
Keoberg nuclear power station in South Africa. It marks that Shanghai
Electric has a new step in international nuclear major equipment export

after Pakistan's project.
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Lingang Heavy Equipment Manufacture Base
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Lingang base is a super large, heavy and over limited equipment
manufacture base. Lingang base phase I operated in 2008 and is symbolized
with the delivery of steam generator and other heavy components. Lingang
base phase II extension started construction on July 2009 and ended at the
end of 2011. It has the manufacturing capacity of annually 10 sets of reactor
vessel internals and 10 sets of control rod drive mechanism, 6 sets of reactor
pressure vessel and steam generator, 12 reactor coolant pump, 32 class 2
& 3 pumps and 6 sets of half-speed turbine-generator unit. Meanwhile,
Shanghai Electric has the capacity of 12 low pressure welded rotors and 5
shrunk on rotors annually through a technique-reforming project regarding
the low pressure welded rotor and shrunk on rotor for 1000MW class

nuclear turbine.
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Shanghai Electric completed the capacity improvement of
large nuclear castings and forgings to meet the requirements
of 1000MW nuclear major equipment, including the 3rd-
generation type, with the development trend of super large,
super heavy and high technology level. It created three world
records, the world largest 16500 tons oil press, 250 tons/630
tons-m manipulator and 450 tons electro slag remelting
furnace. It can provide the ingot of maximum 600 tons, casting
of maximum 450 tons and single forging of maximum 350
tons, and has the annual capacity to manufacture forgings for 6
sets of 1000MW class nuclear island heavy equipment referred

o reactor pressure VCSSCL steam generator, pl‘CSSlll‘iZCI‘ and main

pipe, and for 25 sets of reactor vessel internals
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1000MW Reactor Press Vessel, Steam Generator, Pressurizer
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Shanghai Electric has realized the delivery of the 3rd generation AP1000

nuclear island heavy components-reactor pressure vessel, steam generator,
pressurizer, core coolant tank and EPR steam generator etc. It marks
Shanghai Electric has the localization capability to manufacture the 3rd
generation 1000MW class heavy components of nuclear island and realized
the two important breakthroughs, both in manufacturing capability from
600MW to 1000MW class and technology from the 2nd generation to

the 3rd generation.

At present Shanghai electric is stepping up the components manufacturing
of domestic independent 3rd generations including CAP1000 and
CAP1400, and 200MW high temperature reactor. The six steam
generators export to Koeberg nuclear power station in South Africa will

also be put into manufacturing in this year.
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Reactor Vessel Internals & Control Rod Drive Mechanism
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Shanghai Electric has realized the mass delivery on 300MW, 600MW
and 1000MW class reactor vessel internals and control rod drive

mechanism and hold more than 95% market share.

In 2015 Shanghai Electric will finish reactor vessel internals and control
rod drive mechanism manufacturing of localized AP1000 supporting
project and EPR project. It marks Shanghai Electric achieves the full
transition to 3rd generation. 200MW ShiDao Bay HTR project unit 1
is expected to be completed in this year. CAP1400 and HuaLong I etc.,

the localized 3rd generation projects, has been started one by one.
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Reactor Coolant Pump
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Shanghai Electric introduced KSB AG's advantage reactor coolant
pump technology and provides RCP and RUV with the international
leading technology. Shanghai Electric delivered 4 RCPs for Changjiang
nuclear power station in 2015. 4 RUVs for CAP1400 project have
already started to manufacturing and prototype test will be fininshed
in 2015. Shanghai Electric is actively developing CAP1000/CAP1700
50Hz RUV and efforts to develop new nuclear power reactor coolant

pump market.
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Turbine-generator Unit
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Yangjiang unit-1 has been in commercial operation since Mar. 25th
2014, which is one of the 6 turbine-generator unit orders Shanghai
Electric got. The output power can reach as high as 1104MW. It
shows that the turbine-generator unit is more efficient than any

other same products.

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, welding joint design, welding technology, welding equipment,
welding material technology, nondestructive examination, rotor
safety evaluation and so on. In 2008 Shanghai Electric developed
the technology of welding between different kinds of steels. In 2009
Shanghai Electric began to produce low pressure welded rotors for ultra-
super critical turbine of 1000MW class. In 2010 Shanghai Electric
produced a test welded rotor for AP1000 nuclear power plant. Up to the
present, Shanghai Electric have supplied 467 different kinds of welded
rotors to the customer, among which 432 rotors have been put into
commercial operation. The low pressure welded test rotor of 1000MW
class nuclear steam turbine has been finished manufacturing and each
index meets the requirement of product design, which has been used for

Hualong-1 Karachi project in Pakistan.
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Low Pressure Long Blade
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Shanghai Electric develop low pressure long blade series whose exhaust
areas conform to certain 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 the configuration requirement of over
1000MW class pressure water reactor, and various kinds of back pressure

units.
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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, such as Qingshan, Daya Bay, Pakistan Chashma,
AP1000 Sanmen and Haiyang, and Tsinghua University HTR,
CEFR and CARR etc. 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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BEBIR % TUE &R REBIR e WMEAR
Product y  Project Product Quantity  Project
300MWHE A1 48 R BEBCL C2. C3 300MWER K £ 28 46 FUmBih, BEHECL
300MW Reactor Internals sets Qinshan, Chashma I, I, III 300MW Stream Generator units Qinshan, Chashma I
G00MY Reactor Internals sets Qinshan- I, Qinshan- I Extension, Changjiang 600MW Stream Generator units Qinshan-II, Qinshan-II Extension, Changjiang
R E—B. BE—8. 40T, =@, L. 8% 5 AR ER 1000MW 75T & 4 28 306 B, TE. ARWU. I W, =00, B
Reactor Internals 1000MWHE P Ha 44k 208 XN Stream Generator 1000MW Stream Generator units Hongyanhe, Ningde, Fang jiashan, Yangjiang, Sanmen, Haiyang
1000MW Reactor Internals sets Lingao, Lingao II, Hong yanhe, Ningde, Yangjiang, Fuqing, Fang IOMW SR SRR A £ 28 18 SaRSRH
jiashan 10MW Stream Generator for HTR Unit Tsinghua HTR
1MW SRS A ¢4 1E  SR|RH St Toal 38
10MW HTR Reactor Internals sets Tsinghua HTR o Units
Vit Tocal 30E 300MW iz &2 a8 xR, BAEBECL, C2
A o Sets 300MW Pressurizer units Qinshan, Chashma I, IT
YA & |
S00MW R HIHESE LIS & Bl BED- M. 8. SUNEERAE COOMWRRIE 3 B
300MW CRDM sets Qinshan, Chashma L, II, Qinshan Upper Head Replacement Project REeS ressurtzet o Anstan
N ~ — — o- Pressurizer 1000M W2 [ 28 = 5. =17
600MW R HIHE IR EN 114 6E RIUZTH. RUZETE. 81 1000MW Pressurizer Unit Hongyanhe, Sanmen
600MW CRDM sets Qinshan- Il , Qinshan- || Extension, Changjiang 7
BE— . BE—F. 5. A5, L. D, It Toral e
IR 1000M W12 H IR Fh 1144 19E  FE. =0, EH - N .
Control Rod Drive Mechanism 1000MW CRDM sets Lingao, Lingao- Il , Fuging, Fang jiashan, Yangjiang, Hongyanhe, G00MWE 5% 48 =
Ningde, Sanmen, Haiyang e 600MW Reactor Coolant Pump Units Changjiang
IMWERSARENRENNG 12 SRS Reactor Coolant Pump Nt Tosal e
10MW CRDM for HTR sets Tsinghua HTR Units
0% 300MW3R#AL &  FW. BEBECL, C2. C3. C4
/M Total Sets 300MW Turbine Units Qinshan, Chashma I, IL, IIL, IV
= N T o pat ! 1000MW 5T 2241 68 PRI, BodkE
600MW E S1 & 88 = % W=, 81 - Turbine 1000MW Turbine Units Yangjiang, Fang chenggang
600MW Reactor Pressure Vessel Units Qinshan-II, Changjiang 1a
PR /it Toral -
1000MWE 12588 28 TE. =M B Units
e 1000MW Reactor Pressure Vessel Units Ningde, Haiyang 300MW & B A & =1 BELCI. C2. C3. C4
Reactor Pressure Vessel IIMW S BSREE 1588 A e 300MW Generator Units  Qinshan, Chashma I, IL, IIL, IV
SRS
II_IOTI‘\;I{W Reactor Pressure Vessel for Unit Tsinghua HTR G00MW & B84 24 = —H
" & EH 600MWGenerator Units Qinshan- |l Extension
Nt Toral oo Generator 1000MW % 41 65 ITHEIL. BB
1000M W Generator Units Yangjiang, Fangchenggang
/N Total 138
Units
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REZIR % TUE &R REZR #HE  HEEWK
Product y  Project Product uantity  Project
BRI 166 =01, &, 6 300MW A EI R 38 R, BEHHBBFIECL, C2
Accumulator Tank Units Sanmen, Haiyang, Taishan 300MW Fuel Handling Machine Units Qinshan, Chashma, II
IEB R AT 8& =i, &M e _ _
P g ; i G00MW B EN R 48 RUZTH, RUZHY#
Residual Heat Removal Hleat Exchanger  Units Sanmen, Haiyang SEENEIAL 600MW Fuel Handling Machine Units Qinshan-II, Qinshan-II Extension
B_=R5% Fuel Handling Machi : o me —;
Class IT 8¢ ITI Vessel HER - ZHA% 1536 R RUWLAEE, TR, A, BT BEES B 1000MW SEEIHRIA & TEEE. =0
of % —=3 > ‘tD LingAo, Qinshan, Hong Yanhe, Ningde, Fuqing, Yangjiang, 1000MW Fuel Handling Machine Units Ningde, Fuqing, Sanmen
ers s Fang Chenggang etc. .
I\t Total :Jiictls
5 15606
N\t Total .
Units 1000M W (T2 EH 46 BEWRSERR
B L T, o EE. BRI 2T, & TR 1000MW Polar Crane Units Korea Shin-Kori
BEMAE nE @B, BEBES Polar Cranc \ a
High Pressure Heater Sets LingAo, Qinshan, Hong Yanhe, Ningde, Fuqing, Fang Jiashan, /Nt Total Uit
Changjiang, Haiyang, Chashma etc.
R, U DET. TR BB TRW. 8108
REIAR 7E . BHREE Fl, FUTH. RUTHY 2. FU=H. EEHHE
Low Pressure Heater Sets LingAo, Qinshan, Hong Yanhe, Ningde, Fuqing, Fang Jiashan, SFTS—ER. “HR. ISR —ER. ISR TER. mE. 4005
. : 300MW . 600MW . 700MW. o, o0 W U IR R Y
Changjiang, Haiyang, Chashma etc. g L000MWAZ: 8 3 (125 1 3k BHE /Ef.\ TR FH PN 7:7%”..1\ LENEN _I?\ /BB%
. more than  Qinshan. Qinshan-II. Qinshan-II Extension. Qinshan-III.
6= Control and Instrumentation 300MW. 600MW. 700MW . . .
> 5 . 10,000  Chashma. Chashma-II. Lingao. Lingao-II. Tianwan.
it Total 1000MWControl and Instrumentation 5 &
B [ A Sets Hongyanhe. Ningde. Yangjiang. Fangjiashan. Fuging.
Auxiliary Equipment . U M. GEE. FRW. ML, 25T, B Sanmen. Haiyang
SN < EPHL fEVR. N AR =VIR =
PREES 318 BE%
Oxygen Extractor Units LingAo, Qinshan, Haiyang, Fuqing, Fang Jiashan, Changjiang,
Chashma etc.
R 138 Rl L. BB B8HE%
Steam Condenser Units Qinshan, Yangjiang, Fang Chenggang, Chashma etc.
TR B ERE 138 FHWU. I, BEE. BEES
Moisture Separator Reheater Units Qinshan, Yangjiang, Fang Chenggang, Chashma etc.
N
|\t Total 57 -
Units
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Nuclear Power Dept., Shanghai Electric (Group) Corporation
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No.77, Cenglin Road, Shanghai (201306)

HiE TEL: 86-21-3822 0804 {&E FAX:86-21-3822 1021
http://www.shanghai-electric.com
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