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Fig.1 Net efficiencies of state-of-the-art fossil-fired power plants
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1 HRAREFEER—REREFRER (1997 £)
' Table 1 World primary energy consumption in 1997
A% RERMERESE (WY4E) £ Fh B U T R o Bl R R A9 HL B /%

/10% ¢ A KRR JRFfE B KH
A & 5.06 52.6 11.6 16.5 17.7 1.6
#mOH '3.40 40.1 20.9 12.9 25.5 0.5
173 2.44 37.6 12.8 41.8 5.4 2.4
BRA 1.58 59.8 30.7 - 7.1 2.5
®x H 2.25 36.1 34.3 11.3 18.0 0.2
JIE DN 2.7 36.1 29.7 9.4 11.7 13.2
x H 21.44 : 39.5 26.6 8.6 24.6 1.4
O 2.60 31.9 8.5 1.0 56.2 2.4
t 9.05 20.5 1.9 0.4 75.3 1.8
A& it 85.09 39.9 23.2 7.3 27.0 2.7

BB TS Be  RE k e B P R IR AL R BX &
&3, B PFBC-CC ARIFMMRE, XM EBERE
BB MM E, HERESEPBRE, RALKNA
B — & 7 850 ~ 900, WM& NOx M4
M. HAETK PFBC-CCEZ %L T 100 MW Ih R
ZRZYVANBELARTEET, BEEXT 350 MW
ML, B TFRBERE, BWTRIEILWRIY
B, MRS T XRRBBRNMER, BE AW
ArALPFI—ATHE BB E K PFBC - CC 7] i
WA RMRE . 5— M EERRAROK R EHE
SRR ERBKAEFKE, B IGCC, IGCC B
RMBZELIT 250 MW I R E R LA K ik s
WERT, BHBED BIEF 40% ~43%, X FF
MEHKAEAVHBRBRE AR RSN REE,
6 R [7] B A g BRI 7 R I PR B VS e R, R
ARERTAMEBRIR, B21 HEKBERKY
BEERRIRNZ—., EEERPBREEFZELHF
MR KR, KENHE—PHEBULARSK
¥RMAGEE, B R RN A ST R R F E]
BEHHS, KEEFEE R W BB R A%,
S54GRABHNEEELARYMBERXRRE, BHE
MWL ERFNEFERERPIBRGE X, F
7 50 AEAR, RUFREX M ER DL R BB K 1B Rk
T HFRG. EFEREE LIRS ER K 2B
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MWEBHRER, i EEEBEH, HAREER
R (EOEHFEENRXHE), RHHMKE
RR, BREENEE N ENER, FFERE
EH . VAT ARMAMENENEFEREAR
TR, AXABEX L, SHAK KBEEHHE
AAFE, KERBKERAMEBIEFSEKBIAR
HEARRGRKGAAMER. BN 1957 F5 1
BHEER KBV ABRABLIEITURX, EFT
40 BERELE, HRIHA LS A 600 ZEBIEHF
VA EETT, ME-BREBKT 40%, &k
47% , BRKBHILAFREILET 1300 MW, AT FHREA
EE5WIEFRYLAMY, PLAHEN S TG F L4 8
i
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Ak LA R B LRI S KB LA W B
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R, B¥EELERIEHNBRIIER,

ZET 1957 FRIEBEWE—F 125 MW BIE F
BLA 2 %R 31 MPa/621 T /566 C /560 C,
1958 £z B 325 MW HLA MBS R 34.4 MPa/
649 C /566 € /566 T, LR L EIERESEH
SEMBBIERINA, 7l 60 FRFH, HEIA
hE—-ERABKASH, BB 70 FRITHREHK
AR TR, BRI EPRIMW—HAEREAN, X—
THRMERREZFER, H6EERZ8IKRAIA
AEETHAER, BEENMEZENHEAET EEX
g, My FEHFRBEEFVNANTRELEAT
TR, ARABBRASHETEEATRE. £AAE
MEKMBERNEFAR . REMMN, NEWEEFRX
E7E 1967~1976 -1 10 FF 4 H, %3k 118 6/
KHRPLA, BHHERKEFRN 1300 MW, % 80 4
R, BIBERIATHEZE 170 R E, HSREVAN
70% LA E, HEBENAEM25.22%, HPBRHILE
BAF 500~800 MW H 5 60% ~70%, F 1994
FERTEMBPIZET 946 1300 MW BB IEFRPLA,

HAZE 1967 5 — G @ Ih 7 1 600 MW HL4A
ANEET|#, FEWEE #iz, e B ANEIE
REANKNRBRBITRERNRE. BE 1989 4
3A, BAZE KRB AAFAM BN EE KB HE
EHLAHR 75870 MW &, I FE 18R 49 350
MW, G EENEN65%, WEMRK, HBfkd
VLA 4 E At e BEAEH 1963 4E /9 366 g/kWh [ 1K 2
1987 4F 335 g/kWh!'!, 1989 F1 1990 4E 7 )| e |~
BBEHFE 700 MW HLA KSR B KE T MK
31 MPa/566 C /566 C /566 T, FE# A fF F & #
MHEIL41.9%, BEIRERBT. HEEA X,
AS0MW U EHHLALTRABHRASE. N\
1993 FLFE A RBERFE S 566 T /593 TH
593C/593 C, —KETH, WAXMHERNE
HBiE RS HE X R B

FREODEMA LHABREFANAREZHE
K, dF224 F, BAFEZE 79 300 MW, EEKK
RV, BREFUAKNETRSL 48.7%. 1963 4,
HEBFALE — 4 300 MW i RULE, H#fER
o = R 200 MW HLAREIR T 5.2% . X—BL20
R FERRE, 300 MW LA _EBHL4H 23R F 8 i
BB, 300 MW HLATE 70 FRF B THAER
i£86.4%, 1984 FEFERBBHET ) 300 MW P4
B F) A B 88K 7 043 ho

EERE 0 FRAKEARERAIA, O
R EREERNARFEWERZ—, BHHER
BN, 1972 FE/ET — 6 430 MW I F L4,
1979 EBAT — 6 475 MW KRB S # LA,
f8E VEAG H A1/A @ 1999 # 2000 4F F Lippen-
dorf B4 # =R P A 900 MW B#EHLA, RRSH
2 26.8 MPa/ 554°C / 583C, B3 %N 42%; it
R F 2002 4E 7F Niederaussen & H ) #& = K 985
MW B EHLA, FAMERSEHN 26 MPa/580
T/600C, HTFRATUBBHERASEIENS
MR ENERE, BRERIX 45.2%, AR
B T, AR S %. BLARH 50%, @)
KEHHELH 445,

FrERMGEH T EBEHNWER, EABN
4 FAL FEHAL, 7E 1998 4E7E Skaebaek & H
8] EH 400 MW HL4, FKPEBES R, BX
Z¥H 29 MPa/582 T /582 T /582 T, fmLA¥ K
HERH, BiEHEN 2.2 kPa, R EH &
49%, BRYSHA LB EERHKEIAH, 1999
47 Nordjylands ) 7= # 400 MW L4, A
FHENER S, BELFEIEL 47%. £
2001 4E7E Avedore B # 78 375 MW #L4A, %k
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FRATKRMIA, it ARG5S BRHEERSRRE
¥38%, HEIIGF S Bt ¥ 2@k H K 25 MPa/
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8 E 15 5 WL 20 4 SR B e Oy R i 5 5 A e R DL AL A
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Fig.2 Enhancement of plant net efficiency

versus main steam conditions
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28~31 MPa, 566~ 580C &, 24 ~25 MPa., 593 ~
600 CHISHEEMEA RIFRTRAES , #4R
MERKFE, LANSHESHBHXRKRBWE 3
iR o B LL 25 MPa/540 C /540 'C — R it #419
¥ 700 MW HLA K LB e, HEER 4 000 Pa
XA LA B X20CrMoV12 1 8, A3 R
Kk, T ERRK (IR BEH, FiH#,
KB L) % A X10CrMoVNb 91 (B P91 4%),
EFTFARBEELCEFHRKE, BPFEEL LB
BEEREBHXFETMHIT. MRAT KBS
P, MMBATEEEL0.8%. NBBMBFHE
B, P91 SN{E A B35 A 7T BB & 27 MPa/
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PR B9, EATYRERKEN, HRHFRE
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Fig.3 Net efficiency of thermal power units in relation to materials
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Development of Plasma Surface Metallurgy Technology

- Xu Zhong
( Taiyuan University of Technology, Taiyuan 030024, China)

[Abstract] The plasma surface metallurgy technology is a method of the surface metalfurgy by using low tem-
perature plasma produced by glow or arc discharge. The double glow surface alloying process, which developed
based on the plasma nitriding, is a kind of the plasma surface metallurgy technology. This process, also called as
Xu-Tec/Xu-Loy process, can produce various alloys, such as nickel base alloys and high speed steels ,’on the sur-
face of common carbon steels. The process has been used to develop a hacksaw blade for hand or power applica-
tion. It performs as well as standard bimetal blades. Recently the double glow surface alloying process has been
applied to titanium and its alloys. A wear and high temperature oxidation resistant alloy has been formed on the

surfaces of Ti6Al4V and TiAl.

[Key words] plasma; plasma surface metallurgy technology; double glow surface alloying process
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Updating the Fossil-fired Power Infrastructure
via Supercritical Thermal Power Units

Song Zhiping
(North China Electric Power University , Beijing 100085, China )’

[Abstract] Numerous efforts have been made worldwide to reach high levels of efficiency by using super-and
ultra supercritical steam conditions for thermal power generation. This paper points out that China should follow
this way of development for updating the fossil-fired power infrastructure.

[Key words] thermal power infrastructure; supercritical steam conditions; ultra-supercritical power unit; sus-

tainable development
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