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Introduction

Inherently multidisciplinary, the energy industry is becoming more integrated and strategic than
ever before. Its developing level can be taken as a leading indicator of a country’s technical and
scientific strength. Along with development comes increasing demands on energy resources, we
are facing urgent need to develop energy industry and build up the resources that support the
industry. Scholars, engineers and talent in a broad array of specialties act in accordance with the
fundamental policy of “scientific, harmonious and sustainable developing” on our nation’s energy
industry, via projects in such areas as construction, utilization, non-pollution and regeneration.
Building upon these inspiring developments and highly conscious of our country’s need, the
Chinese Mechanical Engineering Society (CMES ) and its Welding Institution welcome you to this
international forum, which will focus on the topic of Welding in Energy Industry. The forum will
review the development of welding science and technology in China’s energy industry, sum up
general knowledge in this field and provide an opportunity for international professionals to
exchange and discuss ideas and experiences. The forum will also explore the significance of
recent innovation and reflect them against applications in material, apparatus, processing
technologies.

This will prove a timely opportunity to become familiar with the latest developments in the field
and to build up a community of technical communication and partnership, both at home and
abroad. On behalf of Chinese Mechanical Engineering Society, I would like to extend my
appreciation to Shanghai Electric (Group) Company, which has strongly supported this forum. I
also wish to express my great respect to those professionals and experts, locally, nationally and
globally, who struggle every day to realizing the great goals of china’s energy industry.

Tianhu Song

Vice President & General Secretary
CMES
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KA. BRNR WERRERE  RERR

Abstract: This article forecasts the relationship between national economy increase and energy
consuming and its structure by analyzing the energy storage capacity of our country, and it points out
that the Cleaner Coal technology is the main part of energy in accord with the status of China
Furthermore, clarifies the important role of new welding technology to energy engineering and its
materials’ development.

Key words: Energy, Cleaner Coal Power, Welding Technology
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W 1990 SFARHEIR /T t 1995 4EATHERE /75 ¢
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AL R REIR SR 96138 129535
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1.1 HERR
h E BRI R VR B AR A, AR BRI AR e A, T LSS A B
B, ww. P>S. 2002 b E FEREEAMERE 2, A\ S ERUEAE B S T R R E
R 3.
£2 2002 EREFEHFRAKE

i R i R (%)
Bt 9844.53 ‘ 1145.00 11.6
A 1427 25 170
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£3 PEAHEREESHRN R

%K HFEAS FEAY FEMR (%)

Hin 162.48 90.45 55.67

A 23.25 2.59 11.14
KRS/’ 24661.32 1079.90 438

¥¥: #4518 2003 4E BP A A LIRS ¥EE.

hEEMEE S HAE =0, BT CERHR AR RS R AR 2700 12 t.
1.2 #EIRK

2003 EHEHERREAE REA 16.03 14 t trrEE, HAPREL 74.2%, B 16.7 14 t, R
R LTt RARSHA 35012 m’.

REVEMN MR N 1678 12 t, HPEE 67.1%, AWML 22.7%, KRS 2.8%. —kkE
FPHEERIEKRFET K, BRERATFRES. BN EK, SBURNMKIELA, &
WIFR, REFEHARKHIL. M 1993 EFFEEKA MFSE O, 2003 458N 2] Rl 0 8299
77t sl 2824 7 t.

2003 SER BN 19106 12 kW = h, HA Kk 82.88%, FIfH/MHEIX 5760h, 2EE
F 24N HEEA.

1.3 TR

BEURW R SR DE RN KEESERSFMKERZ RFEELEIXR, Rk
¥, UL GDP¥kitH.

1979~2003 £E, GDP I FHHKEN 9.4%, HEIRH ﬁ%?ﬂ@&%ﬁ 4.4%, B
BEHRK AN 8.34%. BEIRHABERECH 047; BIHABEREA 0.88.

2020 4ERIE GDP SEHWHM KRN 7%, WIIHEH 2020 FHHHIERHE R RN

BRI P& 27.6 17 t brvEsE; HWEZRE 5.8 FTIZ KW « ho

2002 EEHE S FERFEHREHLE 4.

* 4
MR FE (%) R (%
% 65.6 24.47
A 24.0 38.37
KRR 26 24.22
Bt / 6.56
KA RFA 78 6.38

Btk 2020 5], HARE —KEEENREW PR S 2EMmA, RASMZEERSN
.

2 HRPELSFRKBEATENR R

STERVRIRE AT SRR WTLARAN ., SO, B R BOR N A R R A,
g EE, BAED—REEERR E AR AR,
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HH 1971 1997 2020
R E/TWh 5224 13949 25881
# (%) 40 (82.3) 38 (81.6) 38 (66)
Fih (%) 21 9 6 (1.0)
KAR (%) 13 15 30 (8)
Btk (%) 2 17 9 (6)
KA (%) 23 (17.7) 18 (17.2) 15 (18)
HAth (%) 0 2 2 (1.0)
WHAR/IGW 3221 5515
HephEIGW 254.24 >1000
At FENER (%) 7.88 ~18

e (AR NP E IR,
2.1 HETLUEEH AR

A, BTSN VR, BRGEHEE FE (S0, NOO A4, 2003 4,
PRpE e T HERL SO, 2 800 7 t, FPRBRALEANA 96 7t AU BHFRE 12%; HeRUm A
1242, t, BRAATEEK 300 7 t, AU 2.5%. MEESHCRE RN SR, ExRK
BT AL TR E L A X, (BRA AR R R Dbl ]
ki, REGHR REXR. SEHETHIRE, BREAaHRE.

Yoty T LA BB RS A RO R A A R SRATEBUIN THeR, i, JE AL
KSR, A SR> BRI TS R T 5. |

WS REAR R, ERNEEHANREERS, XE 0%REATRA, HE
BEFAEICIEE 50%-

22 SEHEEEALRR

20 4E Sk TR [ HL BE Y B AL BR R A B S oh (K LRI, 1980 R 4.81%, 2003 Y
M3 14.34%, BETFREER, KEN 145%, MEKN 20%, EAFERRREE LSS
IR .

R & E AT IS R AR RSN RIEFFRALR (CFB). MERALK (PFBC) BIRES
WEESTERR (IGCC) %. 3:E CFB HATRAZE N 300MW. b EF) ) TRESYAR®
E, oh7EhE B AT LB ST R R R R A LA+ NOx MRS+ HE S
hEEE .

Wb CO, HEBh R AL A A, HRERALARE, REHK COo i KB
SR F R L R T R HE IR

SRR R AL ST LR RCE, W COp SO HIHHR. BEARH=]" 600MW i
s RALA S ¥k 24.2MPa, 538 /560°C, KAMHEN 41.09%; ifi 600MW BiEFHL, &
BRI F] 25MPa. 600 / 600°C, RHEBHEN 43.4%. 7] LIRS BORE, FLALR R P
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o, ABIRERE AR T A0k RAR B F T B — R 5 5.

P ECHE~ L 600MW BIGFAVARNIZIT, FEEREBBEANE AT I4A.
BHESEUEBECHE XK mld, BENRES 250 7T/KW KK IREER 2B BE NO,
MEF M EFEENANA. PENABRFHERBRERS TSR,

HE IR R BT EN R A B, BRL 7 BRI TR “ K AT RKE,
AL KRS, R BRER, EERBRARSKHE, BFHEERHR.”

3 BN KA S R

M 60 FERRFE—F SOMW BENABLEE, VHANBEMEHAKRE, [EREZE 40
ER IR PERRAE 540°C (LK 1)

600 ™
538°C 566°C

5)550— 30 r‘-—“m"%mmmmmmmmd
5 § 25 ' 26.25MPa
w B ‘ 4 20MPa

500 =4 13 20~

sl l 16.70MPa (20044%)
' 12.70MPa (198748 )
450 = 10 =

T35C [8.83Mpa (19664F)

3.55MPa

T T T T T T T T
1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005

1 FEAEIARSS SR L

1996 £, EARX HAFHITRAWMBSNAL T TS e 5HEERZ, REXRA T91. T23
B 304 RFVF, FLITEFL, MTTRETREIEFVEBZME.

3.1 BisRSEELS A HARER

B TR PN E IR EHIARBXBIARESHENEERE.

(1) SHRPEHENER HBPNEE—FRRNM . EERFNHRRE. TUS
MdERE. BRI R . BAXLAMREAERMEEFER, WRESREEE. FX
M RE R B EMANET, ST R AR KSR E R,

BEAMSREL, RKREUD, FRBAIET P LR KAAPNET, EMRY SN
GEEETBTRMNERE, BLkuits, FbEEkERRBRERAHHMN.

HEATHBGAEER RESE) 2%Cr M 9%~12%Cr B, FEEHESFRIHER
FRIPUE T RE, FEVUKIRESRE BIFHHARMmIERE.

(2) B HKERTWRGNERERRTIARSRE AT HEENNERLEME, DRREE
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HE, FANRELTESRLER, ERPRNE. M. 8. 1. KEcE, UREFA
R R K AN FE RR A T A AR e

MR ERIZ—:

102 445 T23 (HCM2S) # R we2 %I £ TH B RE N, FERNETHE RED
¥ M 0.08%~0.15%F& 2 0.04%~0.10%, hE T HEMERE, SREHEILTRK/NO4E T23
MEXHAES G ENAETRAGER, REWXOEERT 300HV. T23 5RKAEMNE
B, RFHEEESEY, AEETTHHRMEE R,

i, T23 PRETERESE VRESED, M 030%~0.55%# 2] 1.45%~1.75%
WIEE T SRR LR, M 0.65%REE 1.30%, &2 T EWERAKER: T23 PiERnT
B, 3RE THHIRMER . Ek T23 MR N 78 102 NIRE T 10%. Bl T23 B&LE>
th, BEIEZNMA.

ASME T E SRR T22 S FRENITRMERLE. LB T9<101.6mm, BEFE
5<15.8mm B, MR F 150°CHATIER, UAHITREHEHE.

I S22

Fa NFFHER T122/P122 (HCMI12A) R 12Cr RIFF, AR SRR
KEWAE 2 i,

| Pt I 11%Cr
—agrenatan
[ezmr o wercx
[ menkpEE
[[(mee |
— wmE |
B, St
: 3B BR<S% . 24 B <99
, A A

[ 0.1C-11Cr-2W-0.4Mo-1Cu-0-2V-0.05Nb-B-0.06N_ |

2 &4mREMEERERRR
W o1 1% AHRIEFLR B HIRFIEA R, BN V. Nb. N DA ARRL, = W,
f& Mo+B. 16 Ni W LAZEACH ) AR SESREE, PRI AR UASCE RN i Cu, WTLIE
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Narrow-Groove Mechanized Arc Welding

-Advanced Welding Techniques
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FRAMATOME-ANP, AREVA Group, France
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Abstract: Welding is considered by F-ANP as a key technology to design, manufacturing and
maintenance of nuclear power plants. The ways to improve the productivity for welding operations in
F-ANP are the followings:

(1) to extend the use of NG-GTAW (Narrow-Groove Gas Tungsten Arc Welding);

(2) to make bi-metallic welds without buttering (with use of NG-GTAW);

(3) to develop and qualify NG-GMAW (Narrow-Groove Gas Metal Arc Welding) including horizontal
welding position.

Key words: Narrow-groove , Arc welding , Nuclear power reactor

0 Introduction

FRAMATOME-ANP (F-ANP), AREVA Group, is one of the major companies involved in
design, manufacturing and maintenance of nuclear power plants. This is for :

-PWR, BWR (Pressurized & Boiling Water Reactors)

- HTR (High Temperature Reactors), Generation IV reactors

- Fusion Reactors (ITER)

- Fast Breeder Reactors

Welding is considered by F-ANP as a key technology. The Welding Depart ment of the
F-ANP Technical Center is in charge of the developments for welding applications in the Group.
Heavy components are manufactured by F-ANP in its workshops located in France (Fig.1) .

The main structure of the International Thermonuclear Experimental Reactor is shown in
Fig.2.This research reactor will be installed in Cadarache in France.
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