18 6
2003 11

JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER

Vol. 18, No. 6
Nov., 2003

: 1001— 2060 (2003) 06— 0618— 05

E T HEBEEEICH) ]G T4
ARG 2120 1R

AR, KL, A3, RALR

Cb/RET I A% M TEFR B2 AL %/KE 150000

ST AL B AR G LA RSN T ik ik
Bk ARG NR Z 5, ey T —Fp 2 F 4k 5 32 569 &
-

=y

FLU AL R AKERA R R ER X d A B
AT B Ay BRI 5T SR ST kR A AR A
KT B AR B MR, ARG T £ S8R ARG S 4
AR R, R Bl 2 6 R AN AR a9 KA RN, 7
IR TS LU 69 F R AN . R R Z AR R AT S
W B, AR5 SRR S AT 89 S AR Ik B b B AL & P 8
VBT e RO $H4T IE B, AR BT A 5T S RO AT 47 AR
iy, FEAF ST gt AR b4 AAUE R A 3 BAT T
B ST AR A G B E, B R W, AR AT A A M2 1 T
R AR, J B BT 8 W ROR A — 8 R ).

=

5 5 3 H
H

: TK26; TP182 DA

[1~2]

: 2003—05— 205 :2003— 07— 20

({96811,

(
)s . .
2
Pawlak 1982
(Rough Set Theory ),
s Pawlak
o (3
-5,
1.
:S= U C. D>,
(LU ) ;
(2)C. D ,
., CN D= 6
3) a < C a: U— Vy
Va

2: S:< U9C7D>
9Bgc . :
IND(B)={(x,y) € UXU:Va€B, alx)=



6 : © 619 °
a(y)} QD)
S . alx) )
x a ,
3. S=<U. C.D> . el
.B=C . r€B. ",
IND(B)= IND (B —{r}), r “B , Naive Scaler
7, s r “B 7, B 9 a €C
r « 7, B 7, :
B - 7. D) a(x) , x€U
4 S=<U.C.D> :
s B & C . IND(B) = ) , Xi  Xj
IND (C), B C . , C
, C C alx) = a(x), ;
, ORE(C). D(xi) = D(x), ,
5: S:< U, C,D> H
. U/ IND (C) cC U o= (axp)+ alx))/2.
. (1~72.
n calx) X a (125 ~ 600 MW ) ,
M= (c)wn S , 13 ( )
{a € C:alxj))#Falx)}, D(x;) #D(x) 9 ,
=10 D(x)= D(x) .

A, a(x)= a(x), D(x;) 7= D(x) ’

2 ’
cij =12 ... 01... ,
@ ’ ’ !
3.2

3
3.1 , ,

’ ’ [q9 ’

) . NP—hard
( )

)s



° 620 ° 2003
1
U a b c d e f g h i k
1 1 1 1 0 3 3 0 1 1
2 0 0 0 0 2 2 0 1 0
3 0 0 1 0 2 2 2 1 1
4 2 2 2 0 2 2 1 1 1
5 0 0 1 0 1 1 1 1 2
6 0 0 1 0 0 0 3 1 1
7 2 2 2 0 1 1 2 3 0
8 0 0 1 0 3 1 0 1 1
9 0 0 1 0 1 1 2 3 1
10 2 2 1 0 3 3 0 0 3
11 0 0 1 0 2 2 2 2 1
12 1 1 1 0 3 3 0 3 1
13 0 3 2 0 4 4 0 3 1
M b C b
B[eS,BjeS,BiiBj(i,j:172y---7S)o 9 18
, {ascse h}
’ : 3.3
(D 9
.0 , 1
@)
(o ’
o card (C) — card (R)
cad (B, |B:€ES B\ R#9) §=<U.GCD=> » Xi
card (S) € U/ IND(C)hi=1,2,....m;Y; € U/ INDD),j =
1 M L2 ... 1 XNy, =@
, 2 R ; Rij: Desc(X;)— Desp (Y;)., Xi =Y. Desc (X;)
a <R ’ Xi 5
~card (*) Desn(Y;) Y;
3) . . o r e G Rj: Desc—y) X
. , . — Desv (Y)) , r Rj 3
4 . . r Ry rec
’ Rl] ’ °
B QC, DesB(X})%DesD(Yj) .
18 ; B Rjj
, 4 {a, c, e, h}
, 23
’ ’ 2 .



6 s ° 621 -
( 1.2.3.4 5 )2
3 )
2
3.5
I c=0>k=2 13 a=2.e=3>k=10
2 e=0>k=6 14 a=2.h=1>k=4
3 e—d4—> k=13 15 a=2,h=3—> k=7 ’
4 h=0—>k=10 16 c=2.e=1>k=7 (D ;
5 h=2—>k=11 17 c=2.e=2—>k=4 ) ;
6 a=0,c=2>k=13 |18 c¢c=2,h=1>k=—4
7 a=0.e=3>k=8 |[19 e=1,h=1>k=S5 3 ’ ;
8 a=1l.h=1—k=1 |[20 e=3.h=3>k=12 4 ;
9 a=1.h=3—k=12 ||[21 a=0c=Lh=3—>k=09 @ ,
0 a=2.c=1>k=10|22 c¢=le=1Lh=3>k=9
Il a=2.e=2>k=4 |23 c=le=2h=1>k=3 ’
2 a=2.e=1>k=7 ; 2) 3) ,
; 4) ,
3.4 .
R d19 dZv dr ’
, 1 di Fls I'2s Vs di
v(d) = .mECOVj/_%(COVj/CeI]) 3)
ByisH #ie /=1 Sl
Y ZH :cov; = card (X; [ ¥;)/ card (X; ), cer; = card(X;
l (1 Y;)/ card (¥;) 7
sk — ESEIK v(d),v(d2), ..., v(d),
Bk ~ Ry
. |
jeimise: B B I
l HITHREE i 4
T oF 38 [ 1 B o
45 LW YR BN BEAT X
INATE Mt A TR
STAR—90— 300/600 MW
[2]
.- LW -
e e MM | | WhpELR 1 .
- =0.58. =0. 4. =0. 6%,
PRI 2SR —0.503 6, —0.817 5,
=0.75, =0.25, =0.931, =
0.5.



° 622

2003

2,

=0. 758 2,

0.773,

)s

(D

=0.1326.

3,

=0.276 2.

, Naive Scaler

9

[

3

[J]. , 19%, 32
(11):53—57.

[J. , 2003 18(1): 13— 16.

PAWIAK Z. Rough sets [J]. International Journal of Information
and Computer Science 1982, 11(5): 341—356

PAWLAK Z, GRZYMALA BUSSE J, SIOWINSKI R, et al. Rough
sty J] . Communications of the ACM, 1995,38(11): 89— 9.
PAWIAK Z. Rough sets and intelligent data analysis [ J] . Informa-
tion Sciences, 2002, 147(1—4):1— 12
SHAN N, HAMILTON H J, ZIARKO W, et al. Discretization of con
tinwous valued attributes in classifi cation sysems A] . Proceedings of
the Fourth International Workshop on Rough Sets, Fuzzy Sets
and Machine Discovery RFSD’ 96 C] . Japan: The Univemsity of
Tokyo. 1996. 74—81.
FAYYAD USAMA M, IRANI KEKI B. Technical note, on the han-
dling of continuous-valued attributes in decision tree generation [ J] .
Machine Learning, 1992, 8(1).87—102

. Rough [M].
. 2001
, , . [0
» 200L 41(1): 64— 68

HRN A. Discemibility and rough sets inmedicine: tools and applica-
tions [ D] . Norway, Trondheim: Norwegian University of Science
and Technology, 1999.50— 55.

(fT# 5% 4



6 ° 653 -

= Fault Diagnosis Model for the Regenerative Heating Sys-
tem of a Steam Turbine Unit Based on a Rough Set Theory [ , ]/ WANG Wei-jie, HUANG Wen-tao, ZHAO
Xue-zeng, et al (College of Mechanical Engineering under the Haibin Institute of Technology, Harbin, China, Post
Code: 130001) //Journal of Fngineering for Thermal Energy &Power. — 2003, 18(6). —618 ~622
Afier an analysis of the insufficiency of current fault diagnostic methods used for the regenerative heating system of a
steam turbine to resolve the problem of redundant fault symptoms the authors have proposed a new fault diagnosis model
based on a rough set theory. With the typical fault modes of a regenerating heating system being taken into account a fault
diagnostic decision table was established though a discretization of continuous fault symptom attributes. A reduction of
the fault symptom attributes was realized by making use of a genetic algorithm. An optimal selection stratagem of minimal
reduction is proposed based on domain knowledge. Then, a decision rules base for fault diagnosis was set up through the
basic principle of decreasing the given decision rules. When the proposed model is employed for fault diagnosis the dis-
cretized fault symptom atiributes to be diagnosed are first matched with the diagnostic decision rules in the rules base.
The retumed diagnostic decision mles will undergo a comprehensive evaluation with a diagnostic conclusion being
reached. The simulation of typical faults by a power plant simulator was perfommed to verify the fault diagnosis model.
Engineering practice shows that the proposed model is highly effective in reducing redundant fault symptoms and credited
with a good fault-diagnosis effect as well as a fair fault-tolerant capability. Key words: steam turbine unit, regenerative
heating system, fault diagnosis, rough set theory, genetic algorithm
= Development of an Innovative Mist-spray Optical Measuring Device [ , ]/
WU Wei-liang, CHEN Han-ping, JIN Hao, et al (College of Machine and Power Engineering under the Shanghai Jiao-
tong University, Shanghai, China, Post Code: 200030) //Journal of Engineering for Thermal Energy & Power. —
2003, 18(6). — 623 ~626
To measure the water droplet diameter and concentration as well as their variation in a humidifier; the key element of a
humid air turbine (HAT) cycle, has long been an intractable problem during relevant experimental tests. In view of this
the authors have developed an innovative mist-spray optical system for measuring the water droplet diameter and its
changes at various locations during the mist-spray process of a dual-fluid nozzle in air. Meanwhile, at pwoper locations
and under identical operating conditions a contrast measurement of mist-spray characteristics was conducted with the use
of a phase Doppler anemometer. The measurement results indicate that the recommended system can be used for measur-
ing nozzle mist-spray particle diameter and is well suited for the measurement of water droplet parameters in a humidifier.
Key words: mist-spray characteristics, mist spray measurement, humid air turbine cycle, humidifier, phase Doppler
anemometer
= Technical Version of a Direct-fired System for Attaining
the Pulverized-coal Concentration as Required by Plasma Ignition [ , ]/ ZHANG Xiao-yong, ZHANG Yong-
cai, ZHANG Shi-kai, et al (Yantai Longyuan Electric Power Technology Co. Itd., Yantai, Shandong Province, China,
Post Code: 264006, //Journal of Engineering for Thermal Energy & Power. — 2003, 18(6). — 627 ~629
Plasma ignition techmology is applied to a dual-in dual-out direct-fired system, which satisfied pulverized-wal @ncentra-
tion requitements and practical operating conditions. The selection of a rational layout for a plasma burner and the poper
adjustment of cal-mill operating mode have met the requirements of the temperature-rise and pressure-rise characteristics
for the plasma ignition of a boiler. A detailed description is given of the use of an impact-type centrifugal separation-
based concentration device for achieving the pulverized-coal concentration required by the plasma ignition. Key words:
plasma burner, pulverized-coal concentration, ignition
= Research and Development of a Directcontrolled Hydro-viscous Variable Speed
Drivex [, -, o]/, LI Fu-shang. (Shandong Electrical Power Research Institute, Jinan, China, Post Code: 250002),



