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CNPEC
NPIC
CNPE
CIAE
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SNERDI
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Nuclear Power in Mainland
and

Nuclear Power

Institute of China (NPIC)

Xiong Ru,
Senior Engineer, NPIC

at NPIC in Chengdu

¥ May. 2011

China has increasing large scale needs for
clectric power as well as needs to minimize
pollution




China intends to build at least
70,000 MWe by 2020

Rate of NPPs connected to the grid

i T T 1 1 1

Planned rate of
constructing new
NPPs in China
compared with
past rates in other
countries

Straight lines drawn
through best
initial linear fit--

the maximum ;, e 1.2 \

Total NPP Number

persistent rate of
construction

Build 32 NPPs
in 13 years
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Operating Nuclear Power Plants in China

NPP Name Tni Ve Nominal Construction Start Date of First
er Connection to
the Grid

Qinshan Phase T
Extension NPP

P
&--&aﬁ%uﬂt‘m

*“Hlﬂ:nd- u

The three sites for Chinese NPP, 13




Locations of mature

imported
nuclear technology

! ‘ Sanmen site. 2x1000/1500MWe
i us Westingho advancied
iy ) plants. TLocated in
HDU HWE type e W | - i Zhejiang Province.
: 1 from Canada, ] v ’ A

- 3 : Yangjiang site Zx1000/1500MEc
Daya Bay and Li = 3 5
! us (ﬁastlnghcuuse adwvanced
5 Turnkey. I 0 " ANGS S BN e
i 7 plants. Located in
Final Ling II is inese. g 5 5 Sente
Guangdong Province.

' an
ar?

Khypber Paid
|-_'||"" = | B 1501 fe.

{ ""F"!l
o Zhob Ltl-il? pons
180 Miles .. 2 i 1
Drer s Ghazi
160 Kilometers SQuitts  Khang

b {
Kalaty i Rajangpur, x
Kharar,
lacohatpd
inndy Shika ”m,-b : by

Defert Khozdars ../'.'Sul.

nsTAN L];"ﬂ‘"' Thar Desert
i)

aBela | oMiwsbihah INDIA|
% Chashma, site of CHASNUPP-1,2

First Chinese exports of nuclear reactors.

Two loop PWR.

300 MWe.

First power to grid: June 2000, now in 3rd cycle.
CHASNUPP-3 ,4: in process
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Introduction

N P I C -Nuclear Power Institute of China

@ large-scale nuclear power research institute

@ largest comprehensive base in China for nuclear reactor
engineering design, research, testing, operation and small

batch production.

“Cradle of China’s

 Nuclear Power Engineering”




1970: 1% Pressurized Water Reactor (PWR) of China
1980: 1** High Flux Engineering Test Reactor (HFETR) of China

1990: 1%t Pulsed Reactor (PR) of China with U-ZrHAI fuel

2002: Qinshan Phase-II, NSSS Design and Related Engineering Tests ,
600MW

1970: 1°** Pressurized Water Reactor (PWR) of China, 30 MWe




@
NPIC

Qinshan NPP Phase-II

Chinese designed and built plant

* Connect to grid 2002
+ 600MWe
* NPIC designed NSSS

«NPIC conducted all
supporting engineering tests

Qinshan NPP Phase II (600MW X2) demonstrated that China
was capable of designing and constructing large NPP.

NPIC is now in charge of: engineering design and technical support for all
the Domestic Advanced Generation II Nuclear Plants in China, focus on
Nuclear Island:
Qinshan Phase I,
Ling’ao Phase II,
Hongyanhe NPP
Fuqing NPP
Fangjiashan, NPP
Ningde, NPP
Yangjiang, NPP




Staffing and organization at NPIC

' 4 Academicians

Engineer: 2400

Total staff: 3800

'Nuclear Power Design Sub-institute
CNNC r

(China National — . 2 _ o
Nuclear Corporation) Reactor Operation & Application Sub-institute

— Reactor Engineering Exp. & Test Sub-institute

~ Nuclear Fuel & Material Sub-institute

J - Civil Engineering Design Sub-institute

Administration Information Center

Divisions

 Enterprises Management Division

- Technology Support Center




90 laboratories:
examples of major fields

W EhTE W BREHC W EHER
Nur:_lear DOWIEK general Nuclear fuel and Non-destructive
engineering element inspection

W B hEE SRS ,
Nuclear power installation W PE Physics W R SR P

and system Radiation and

W EEdl 5% environment
W RN IR 1&C protection
Reactor operation

N Fd N EWE B 4%

Shielding Waste treatment Mechanics

N N HEESH W kAl 3 HENSEHEITE
Reactor structure Water chemistry :::;l:']::n:; ganec:ccivil

Reactor safety Thermal hydraulics

1. Nuclear Fuel & Materials
2. Nuclear design technogy

< Corrosion experiments equipm
dynamic corrosion loops,

Ay P
, autoclaves

< Microstructure analysis facilities
SEM, TEM, XRD

< Thermal & physical properties testing equipment

MTS, Fatigue, Creep, Impact, mechanical properties

Thermal conductivity, etc.
< Materials Processing Equipment

< Hot cell

BT H
NATIONAL KEY LABORATORY FOR
NUCLEAR FUEL AND MATERIALS

Nuclear equipment certificate Center §
Non-destructive testing (NDT) center |

11



NPIC has many large scale engineering facilities: 18

A

Laroe-scale Thermal-hvdraulic Test Facility

R and D fields at NPIC

. RMHEZEATFIN B Reactor Operation and Applications

. RMWHET FE Reactor Engineering

. MHE I Material Science

. Bz Tt Nuclear Power Engineering

. 3R HAK Irradiation Applications Technology

. ZEFBEMSTIA Decommission Technology for Nuclear Facility

. ZH) BT R S5R%E NPP Operation Support & Service

. U E B R Radioactive Waste Management Technology

. % ZE 5 EARI Nuclear Safety and Environment Protection

. WEERS S T E TR Advanced Computing Science & Engineering Support
. t&IARS5 Information Service




NPP Projects

Qinshan _h_;e-
Z 11— T#2 Qinshan Phase- I
Z 10— T# Qinshan Phase- IT
ZZ 111 —¥i¥ & T#E Qinshan Phase- I1 Extension Project
I3 HAAZ L THE Lin Ao Phase- TI
7 Z 1142 ¥ T ¥ Fangjiashan NPP
1 ¥ 3% ¥, T Hongyanhe NPP
T8 W T 2 Ningde NPP

International collaborations

NPIC ---open
more than 40 countries and organizations

100 companies and research institutes

France, USA, Canada, UK, Germany,
Russia, Japan, British, IAEA, Korea, etc.

To be international research intitute




[E A% EB
SNPTC

AL gt
HohE SR RS
St B 1 8 32 3

B TITEWNE R
20114 E7H1H
B R A%
SNPTC
SNERDI &4}
Overview of SNERDI
EERTERR S

Shanghai Nuclear Engineering Research and Design Institute
(SNERDI)
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Elfpvfr% B¢ Contents

1. 3R Introduction
2. RERIEEL Achievement

3. REMES KB Major Activities Ongoing
4. E KL Large Advanced PWR Project

2011-75 il TR

Shanghai Muclear Engineering Research & Design Institute

Eﬁﬁ% 1. #f3R Introduction

1.20074, SNERDIZEZFIXFERZEFE AL T,
BASNPTCEITRIZiTFT. MARTI300ALA.

SNERDI has become a subsidiary of the State Nuclear
Power Technology Corporation (SNPTC) since June
2007. Now has about 1300 employees.

2. SNERDIZ H EBRZ BRIz —, RETENZ
BigitgeD .

SNERDI 1s one of the three research and design
institutes on nuclear power plant in China.

2011-75 FiEE TREWAE TR

Shanghai Nuclear Engineering Research & Design Institute
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Eﬁﬁ% 1. #f3R Introduction

o EFZBFERLABEIEN Position of SNPTC

1. RREZFIINEL), FULE=REHABRAK

On behalf of Chinese government, to introduce advanced 3rd generation nuclear
power technology:;

2 LA Wl PREUETIE b B ROA ah Y 32 1A 5

To develop China’s own brand name nuclear power technology through
assimilation, absorption and innovation ;

3. RLHUS ZAVEOBBOR S TRRHR B A0 Jht S SR A P 5

SPNTC is a key entity and platform for 3rd generation nuclear power technology
introduction, project construction and self-reliance development.

2011-75 FiEE TREWAE TR

Shanghai Nuclear Engineering Research & Design Institute

Eﬁ:ﬁ% 1. #3R Introduction

o EREBEZEARRAREW
Business Scope of SNPTC

- FEEHEATRER. NA. BOARS

Nuclear Power technology Research &
Development, Application, Technology
Support & Consulting Service ;

= RAOIEARBSHXES

Power & Grid's Project Engineering,

Procurement, Construction and

Technology Service.

2011-75 il TR

Shanghai Muclear Engineering Research & Design Institute

16




BRI
SNPTC 1. #Eak

v Introduction

QB LAENN2ES BN K S A

9 mr sasoco s
6000 employees

2011-75 il TR

Shanghai Muclear Engineering Research & Design Institute

[ A%

11 Subsidiaries and 2 Share holding

27 R
Headquarters
[ 7 1 Ayt
SNPDRI
B it s
R&D Center

B Bl Bz
SDEPCI
HElRgEal
SNPEMC

LRIk
SNERDI
B8 TRA
SNPEC
EHE AKX
SNPAS
EE AT % 4
SNPSC

SNPTC 1. #Eak Introductlon
President
Wice President _ Chief Engineer
1
Assitant President —— Deputy Chief Engineer
R &Dand
Expert Committes
President Office & artment of Department of
International Affairs ] Planring & Business Reactor Care Design RAECHES
Department of | Department of | Department of Component Affiliated Company
Human Resources Cuality Management Research & Design
3 artment of artment of
Deperienc i ﬁoD]% Maragement ——Nmiea'eETooees Systems
Departmentof =~ | artment of artment of Electric
IT & Dosumenkum Serives | erell Tecmolooy | inatmeniation & Conird
Office of Internal Audit — artment of Depa‘hnmt of Ciwil
R & [ Management — Engineering
& Commaon Services
Department of

NPP Technical Suppart ———Department of Conguiting

bl TR B

Shanghai Muclear Engineering Research &

2011-75

Design Institute
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EIRI%E 2. &SR0T Achievement
SNPTC ___z\|# 1/ Qinshan Phase 1 NPP

L EREXEE—EFRZE .

The 1%t NPP in mainland of China.

2. FWAZAB] 2230, 30T R#%BI . HSNERDIKIER
Bt ERit. FHBHEEFEIRITREAE,

3. A 2-loop, 300MWe PWR plant designed by SNERDI (overall,
NI) and ECEPDI(CI).

4. 15t power to grid in Dec. 15, 1991, 8t cycle under operation.
5. Excellent operation records achieved in recent years.

6. SNERDI provides full scope and lifetime support for Qinshan
NPP-1.

2011-7-5 EisE THEMA R B

Shanghai Mucdlear Engineering Research & Design Institute

ERIZEB 2. MEAIBER Achievement
SNPTC _=1##)" Qinshan Phase 1 NPP

The First Self-design and Self-construct NPP
in Mainland China

2011-75 il TR

Shanghai Muclear Engineering Research & Design Institute

18



E R 2. MERELEE Achievement
SNPTC ___ 230k 1]” Chashma Phase 1 NPP

L. B—PEHRIE A tum-key project.

2. F|IUELH] R2FER, 30 FREH) . HSNERDIZE S iRtk
Sigit, WS BRERET B,

A 2-loop, 300MWe PWR plant designed by SNERDI and ECEPDL
s R AIEER R, KA T Solr A AR .
Intemational codes and standards followed in plant design and construction.

« U] RERLEH HSEH, BRERM T KEREHK
RER hk3E R ok .

While taking Qmshan-1 as reference plant, many improvements were made:

0 BB, SKARR, | BAESS
Foundation, EFWS, layout, etc.

s. Ta %) 20004F6 A 138 B 2R3 MK
June 13* power to grid in June 2000.

201 1 -?-5 ﬁﬁ%&ﬁﬁiﬂ%ﬁ%m & Design Institute
ERi%B 2. &M REFE Achievement

SNPTC __ta% 4% d1)” Chashma Phase 1 NPP

2011-7-5 L TR R

Shanghai Muclear Engincering Research & Design Institute
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ERIZEB 2. INfFR9REL Achievement
SNPTC ====Technical Survice to Qinshan Phase 3 (CANDU-6)

SNERDLZE Z W =R CANDU-6 B 8 s Bt Mg s M B R 542 4
i, RN AEBOPHEIERE,
SNERDI is the supporting institution of Qinshan phase 3, the CANDU
project, in the following area:
QS ERU=HHBETEETE, NFEBOPHEETEES.
Participating Qinshan CANDU project construction management,
1.e, BOP construction management.
Q PSARFMIFSARIR &4, 224 W iFxTiE AE A,
Technical support for PSAR and FSAR.
0 &5 iR Participating Qinshan CANDU NPP commissioning.
Q&7 46, WERENZEHITHEIRERE
Technical supporting for operation, maintenance, licensing and
safety analysis.

2011-75 il TR

Shanghai Muclear Engineering Research & Design Institute

E FRIZEB 2. IRFAIREL Achievement
SNPTC ====Technical Survice to Qinshan Phase 3 (CANDU-6)

728 Mwex2 Units

2011-75 L T REWHAR B

Shanghai Muclear Engincering Research & Design Institute

20



ERIZEB 2. IRSARKEL Achievement
SNPTC ----Plant Operation Support

SNERDLA 24T ] Rt H AR SLFR MRS, B TE
I&, In the following area:

1.8 REVEHE Plant reload/fuel cycle management

1) M EEHIE Periodic safety review

3EH) RESGHFIA S Plant system
modification/upgrading

s WA A PP A R 2L E R
Equipment assessment and life time management

s ) IZITIREVE(E Plant operation status evaluation
6.8% ) PSA Probability Safety Assessment

2011-75 ﬁ%n%&ﬁﬁiaﬁmﬁmn & Design Institute
ERIZEB 3. RBRES St
SNPTC Major Activities Ongoing

1. (e IE280#Z8 " Pakistan Chashma NPP-2 project.
0 I H 584 F tHCNNCSPAECTE20045E 5 H2A 41T .
Contract signed in May 2, 2004 between CNNC and PAEC.
0 SNERDIfE N &8 et be, A$8EETIEZSE TS,
SNERDI, as a design contractor, 1s responsible for overall design, NSSS,
main equipment, I&C, civil engmeering, BOP, etc.
0 MHT2005F12ARES —EREEL. WEHMER
1% concrete scheduled in 2005. Now has been connected to grid.

w28 N4A 5 REFI
Signing Ceremony of Chashma Phase 2

FrREE A HE3F4SHL AR W Design
for Chashma NPP-3/4.

2011-75 FiEE TREWAE TR

Shanghai Nuclear Engineering Research & Design Institute
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ERIZE 3.RBRE S5 Skt R
SNPTC Major Activities Ongoing

2. 351 E Hong Yan He project (Gen. II plus):
BHLAM & FE2007E7ABIEREI] Design contract for
four units signed  July, 2007
Q SNERDI 1 5INSSS 2 #A Bl T i%it SNERDI is responsible
for the detailed design

Detailed Design Contract
Signing Ceremony

2011-75 g TRMR R

Shanghai Muclear Engincering Research & Design Institute

ERIZE 3.RBRE S5 Skt R
SNPTC Major Activities Ongoing

3. API000=T1F0¥ FHE EALKFEIME  AP1000 Self-Reliance
project for Sanmen and Haiyang.
0 SNERDLZ B it ke, A& LAFBOP® T SNERDI is the
overall design institute and responsible for overall, and BOP
design.

AR SRS ] — 0] T2
S . CEES SRS o

 hESHAENER-NIZAKERTSHEAESER

Contract S]gnng Ceremony for Overall  Contract Signing Ceremony for Overall
Design of AP1000 San Men Design of AP1000 Hai Y&ng

2011-75 g TRMR R

Shanghai Muclear Engincering Research & Design Institute
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E RIZH 3REMES Lt
SNPTC Major Activities Ongoing

4. API000B ELEKFEMEBHEAF Wit &  API000 Self
Reliance project subcontract of Westinghouse

5. AP10008B F{LMKIEIE sSWItit 48  AP1000Self-Reliance
project subcontract of SWI

Subcontract Signing Ceremony Ceremany of Eny

‘-P'ID 'Il ic |e1rDm.af§'

for design of AP1000

2011-75 FiEE TREWAE TR

Shanghai Nuclear Engineering Research & Design Institute

ERI%HE 3.7 18 pEE 55 Sk e
SNPTC Major Activities Ongoing

SNERDIZ 5 BER AN EWHAA AERELER

SNERDI’s design participation in AP1000 under AP1000 subcontract
of Westinghouse.

2011-75 il TR

Shanghai Muclear Engineering Research & Design Institute
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B FI%E 3. KB RE 55 Rt RE
SNPTC Major Activities Ongoing
6. SNERDIIE7E Jf /& AP1000 5 #73H L
0B 4

The

now 1s carrying out n SNPTC and

SNERDI, m which includes five
contracts betwwen SNPTC and WEC
jomt team.

o RER

Classroom Traming at SNERDI

o T

AP1000 technology transfer contract

2011-7-5

Lt TR &

Shanghai Muclear Engincering Research & Design Institute

E X%
SNPTC

The Pellet

@wm

A bfweekly publication fer Westinghouse Nutlesr
Fuel Columbia Site empleyess and retirees

Juky 11, 2008
Engineers complete course at new Technology Training Center

The Ersi engineers here io laam AP 1000 PWR product design ai e new Technology Trsining Cender
sahed fre baoweei niroducion: Srmning session on YWedneadey. July 2

bt 15 enginesry participaied in the sassion: oo were from o Shasghsl Nociesr Enginsering e
m ind Snsign aatiute ESNERDH). hes were fram gut kcomses Isdustiss Nusisares Brasseray 54
(1B} e the ress were frem Pa Colomiig Sie e

|
mmmmummmmm
AVt FEES I

Fosutnely cifered ta stafl and cusicermmn, the cowrae i

gh st
|packaging e Shipman 16 the cusinmer.

4. EREW
Large Advanced PWR Project

O KEFHRAKHEE KL

*

Large Advanced PWR Project

SNERDIR RETERI LM X4
SNERDI is the lead institute for Large
Advanced PWR research and design.

ABEHEAKBZEBERETMRAE
Hit, Rk, 2EEEREESI#HN=
KA BAP1000IEREZD H AR AU ZERE |,
FEMAEREE F0IH~. thE

WAM SRR AR St IR AR [

TR TR

The purpose for Large Advanced PWR

Project is to develop and construct large
advanced passive PWR with independent
intellectual property nights based on the
transferred AP1000 Technology

2011-75

FisEg TEMA R

Shanghai Nuclear Engineering Research &

24

Design Institute




ERIZE 4B R LI
SNPTC Large Advanced PWR Project

O CAP1400 ;R3GILFE
Demonstration Plant for CAP1400

o MEREIBRMEESURFERT BEEE § :
e RIS ut

The Demonstration Unit for CAP1400 is
determined to be built at Shidaowan, Rongcheng .

in Shandong Province

b EH A RER G

& #_E:T:?Eﬁa'ﬁswﬁa 51t #E Eh W

o SEEERERERTEENERLE M7 L S8

Establishing a joint venture of State Nuclear
Demonstration Plant Corporation with CHNG

2011-75 LHEETEMA &R

shanghai Mucle ar Engineering Research & Design Institute

El =R CAP14007# T {EiE R
SNPTC R&D Status of CAP1400

HET: Currently:
s CAPM40DELZEIT BT ERITE, 2WFAARLZ I E: CAP1400 concept design

has passed state review and in the phase of preliminary design.

n THEMDIEEIHE LIRS, R£E4E, HPNEADHFTZMA B IIERES
T &£ . Testing loop construction for 6 items, including PGGS, container
cooling and IVR etc has been fully started.

n FRTEAESR. ZAE8. E0L1/68, UEEARTEESKEEE M aH
T4E: Pre-procurement work for long—cycle equipments, including RPV, SG, T/G
package of G| has been started.

201175 EisE THEMA R B

Shanghai Mucdlear Engineering Research & Design Institute
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SNPTC BRI E & 4

Z. CAP14008: S IVR L

—. CAP1400iFRERM R D RAR R GEOlIE S (ACME)

201175 il TR

Shanghai Muclear Engineering Research & Design Institute

El %8 \ :
SNPTC ﬁt%%lﬁ é? E;E:
=. CAP1400FEfE sh R £ A H A G R R ik

1.CAP14003EEERN B 274 AR TS TN 2k 2.GM14001§§§@§$%W§&9‘&E&%%&%
FHT Rk

R

-
=3

— 4 A E
BEGEER (57
EA)

2011-7-5 LiEE I EHA R

Shanghai Muclear Engincering Research & Design Institute
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E=RIZHB CAP14005 Tt Bin
SNPTC Schedule of CAP1400 Demonstration Project

S
20174128318
o HEER
20!'3'%”&]30!3‘ “Dec 31, 2017
b ; PRER—EREL. ¢onnection to Grid
20114125318 ~Apr 30, 2013
*FCD

* TSR

*Dec 31, 2011
() *Preliminary

2010128318 design

CEAREEEE i

*Dec 31, 2010

review

—  +Goncept designed passed
2011-75 ok 2o WL/ 5IA a0 A

Shanghai Muclear Engineering Research & Design Institute

[E X A%ER
SNPTC

201175 EisE THEMA R B

Shanghai Mucdlear Engineering Research & Design Institute
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