22 1

Vol.22, No. 1

2007 1 JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER

Jan., 2007

: 1001— 2060 (2007)01— 0025— 04

0!, BRI

(L. BBkl LR, K HiE 5190505

: B A % K BB R K B TR 6942 R A
B ABATMRT PE BN 2T AR B RAHEAL R R Z
KAK, 2% BN N Rk . AT A A R E AR
Bl 2 TOUT 69 R0 B 45 M, R T R BRAE 8 ok AdE &
PEBR ST 209 A AL, AR AR A T E A X 300 MW ®
shARIP TG R HAE AT T o B e AT, FFE] T FIBTOROR K
BT ALY BT IR So iR, TTOA BAF AT KRR 09T
AT AR 69 4R, Z R R ER, BAREAD, @
HL T L L R EAA G SIS F46 b, T EH/Y Z 48
S i Ak 0 AR 3R, 32 SIS B 4 ok P K89 % .

H 3 3 5

H

: TK224; TP206 A
K b
b
b b
[1-3
b
9
b A ~
b b
b
1
: 2006— 04— 18; :2006— 07— 24

978~ s .

2. RRAAF B SR, # 4L KX 430072)

( ) (
Apriori
[4 .
’ @ a(k+1)
N . qQ
Ay 3 9 3,
N @
D
2
2.1
statistics) (machine learning )
(DAS),

L3

(data



o 26 o

2007

2.2

2.2.

2005

1

b

HEF A

1

~ 2005

6

2 2004

11

~ 2005

1

1 2004 11 ~2005 1
(kJ/ kg)

1 2 3 4 5 6 7 8 9

14756 13642 17097 18517 13863 13844 13785 21522 20418

(ke/ kWh)

7 8 9 10 11 12

532

402 417

436

450

548

521 554 485 475 365 409

BMEA R HE/A] - kg'(x 100)

BEEM kg - (kWh)?

240
220
200

160

120
100

o
180

Bl HEsik X mEmaRER

600

550

500

450

400

350

300

(tn

8

B2 M

Kohonen

- 4=

BAT

15

BALH SR AR

3X3

2.2.2

10

K

2.2.3

2.2.4

3 5.8.11

e E/E )

b

N

N ~ ~ ~

(el 5.8.11
1 h( 5s) 720
21 600(720X 10X 3)

AL

ALY



! ’ © 27 -

Y= ot @Y €] : R*—

ra B— 2.3

(1) N Apriori
3 ) . (minsupport)
, (minconfidence) o, ,
: minsupport= 0. 8, minwnfidence = 0. 8, attribute signifi-

y=—0.0004x+0.4107 (R = 5026), cance ( )=0. 6, 13
y=—0.0003x+0.277 (R*=0.5057), . 3 3

y=—0.0006x+0. 8484 (R*=0.5653),

3
/% /%
0. 42< <0.85
1 O s 0 — 5.6 =20 000 K/ kg 100.00 100. 00
. - - .
0.06< <0.28
15 000 kJ/ ke<< <
2 136 71<< <138. 80 95. 0 90. 37
20 000 ki/kg
527. 90<C <53.00
138 33< < 140. 56
3 = <15000 KI/ kg 98. 54 96. 02
536 99< <541. 8
12 142
140 /\.M\_ '
10} 138 |
E V\'j_‘npr’"
2 sl 136 [
B ) £ 134 %
B o6} #® 132
gé E 130 |
0.4 iring
] £ 128}
£ o 126 | -...,\_\j
fhl\ 124 |
0.0 122
500 1000 1500 2000 2500 0 500 1000 1500 2000 2500
555 25000
550 - L
o
P 545 = 20000 -
g 540 2
B g mg 15000 |
o : —
530
?ﬂg ﬁ 10000 -
B s =
520 g 5000 |
515
510 0
500 1000 1500 2000 2500 0 500 1000 1500 2000 2500

B3 A3 MR IUT, PLAt£E1T R 5T i &



. 0g - 2007

BMS)
s , ) ,
, ) 10 s
( )
, . ,  300MW R
4 i ’
) ’ s
’ [1] ’ ’ PR SIS
( ES. 0. . 2004 28(8),; 76— 7.
DSS) (8, (2 , : (.
) . 2001, 25(11); 62—66.
[3]
(. , 2005, 25(6); 139— 145.
’ (4 . . : [M].
’ , 2001
’ ’ [5] ’ .
’ [n. , 2003, 19(2); 48— 50.
s L6l .
0. , 2004, 24(4), 184— 188.
' [7 , . [M].
3 2003,
, . (8] ) (n.
, , 2004 28(5); 75— 78.

CE /i)

#(nep ernka)2006 4 1—3 A FRiE, & KT B R R KRFHER @A RELESEF R Rt
T W FafF 0. T |3 sEhe 951 IR LGS A E Heak .

R PR L E R ARG R RN EZ
I ARG AR N K K TR AR

R T AKX B A ES BRI RF AR, AR AUE TAEZ G WK E] R 69 B BAE 12 A F HEAL
4 (45 A ZAE NO O B HE AL V.
ARIE B A S A RE T A A HIFE K, AR AR TR T F5 %R K.



1 ° 107 -

used separately. In addition, one can also effectively solve such problems as a partial optimization solution and low calcu-
lation efficiency, associated with the process of multi-target poject searching. The method under discussion can signifi-
cantly raise the calculation efficiency and efficaciously reduce shafting regulation work load when applied to the parameter
analysis of various alignment versions for the shafting of a turbine rotor system, providing a technical safeguard for achiev-
ing an ahead-of-schedule reassembly and put-into-operation of steam tuibine units. Key wrods: turbogenerator unit, ro-

tor alignment parameters numerical analysis method, optimization of bearing bush adjustment scheme, genetic algorithm

= A Numerical Simulation Analysis of Hydrostatic Fingertip Seals] , [/
WANG Xu (Harbin No. 703 Research Institute, Harbin, China, Post Code: 150036), YUE Guo-qiang, ZHANG Wen-

ping, ZHENG Qun(College of Power and Nuclear Enewy Engireering under the Harbin Engineering University, Harbin,
China, Post Code: 150001)// Journal of Engineering for Themal Energy &Power. — 2007, 2(1). —15~20

On the basis of analyzing advantages and disadvantages of contact type fingertip seals and hydrodynamic type ones, the
authors have presented a hydrostatic fingertip seal and with this type of seal serving as an object of study, established a
mathematical model and calculation method for analyzing fluid-solid interaction in the hydrostatic fingertip seals. A nu-
merical calculation and analysis were wnducted by taking account of the main factors influencing the leak age and defor-
mation of the above-mentioned seals. The calculation results indicate that the above-mentioned seals enjoy such merits as
a small deformation and low leakage. Seal clearance is a main factor influencing the leakage with the circumferential leak-
age accounting for a major one. The smaller the clearance, the more conspicuous the circumferential leakage. When the
pressure difference is wnstant, the smaller the clearance, the greater the deformation and stress of the hydrostatic pad.
When the clearance is constant, the bigger the pressure difference, the greater the defomation and stress of the hydro-
static pad. Key wrods: hydrostatic pressure, fingertip seal, fluid-solid coupling, leakage

= Research Findings Concerning the Effect of Axle Shapes on the Perfor-
mance of Cyclone Separators] , |/ WANG Zhongyi, SUN Hai-ou, WANG Song (College of Power and Energy
Engineering under the Harbin Engineering University, Harbin, China, Post Code: 150001), WANG Mingxin (Naval
Representative Office Resident in Harbin No. 703 Research Institute, Harbin, China, Post Code: 150036)// Journal of
Engineering for Thermal Energy &Power. — 2007, 22(1). —21~24

The authors have studied a kind of high-concentration salt-mist separating device-cyclone separator, and numerically sim-
ulated under rated operating conditions three models of cyclone separators featuring three axle shapes, namely, 1. hollow
cylinder shape, 2. slim solid truncated cone shape and 3. podgy solid circular truncated cwne shape. The drag force
charactleristics of the corresponding models and their separation-efficiency characteristics at different particle diameters
have been given. Meanwhile, on a specialized wind tumel test rig, drag force and separating efficiency characteristics of
the three models were also tested. The test results show that model No. 2 has a relatively stable separating efficiency and
a comparatively small dragforce loss with its overall performance being better than that of the other two models. When
comparing the test results with the numerical simulation ones, one can find that they are in good agreement, thus provid-
ing reference data for further investigations. Key wrods: salt mist separating device, cyclone separator, axle shape, mu-
merical simulation

=A Study of the Method for an On-line Intel-
ligent Soft Diagnosis of In-furnace Fuel Low Heating Values Based on Data-miningl . |/ LI Bi-cheng (Guang-
dong Povince Yuedian Group Zhuhai Power Station, Zhuhai, China, Post Code: 519050 ), SHENG Sai-bin (Automation
Department, Wuhan University, Wuhan, China, Post Code: 430072)// Joumal of Engineering for Thermal Energy &
Power. — 2007, 2(1). —25~28

Coal quality fluctuations in many Chinese coal-fired power plants have posed a serious threat to boiler stable combustion

and safe operation, 'The main contradiction lies in an excessively low, heating value, of fuel. Taking account of the charac-
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teristics of combustion data under the conditions of wide-range fluctuations in boiler fuel heating value, the authors have
presented a hybrid model composed of a corelation information algorithm and a non-linear mapping network. By making
use of the above model, a calculation and analysis has been conducted of the on-site combustion data of a 300 MW utility
boiler in China. As a result, obtained was certain diagnostic knowledge governing the change in fuel heating values,
which can lead to a better prediction of the change in fuel heating values and an optimized operation by operating person-
nel. The method can be used conveniently with a low input of outlays. Moreover, it lends itself to be seamlessly integrat-
ed into an existing SIS platform to impwve the real-time pefomance diagnostic module of a boiler system and expand the
space for the secondary development of a SIS system. Key wrods: utility boiler, data mining, combustion optimization,
intelligent diagnosis, neutral network, low heating value

= Real-time Target Operating-condition Model for Boiler
Operation Based on Instance-and-case Reasoning Techniquesy] , |/ HONG Jun, SI Feng-qi, BI Xiao-long, et al
(College of Energy Sources and Environment under the Southeast University, Nanjing, China, Post Code: 210096)//
Journal of Engireering for Thermal Energy &Power. — 2007, 22(1). —29~32

To enhance the operational cost-effectiveness of a power plant, the authors have proposed to adopt a plant synthetic cost-
based coal consumption to serve as a comprehensive evaluation criterion for boiler operation. Mearwhile, a definition was
given for the target operating-condition of a boiler. By making a steady-state judgement of the original operating condition
database of a boiler non-steady-state operating conditions have been filtered out. On this basis through a similitude calcu-
lation, the steady-state operating conditions of the boiler can be classified into different groups of operating conditions to
obtain the optimal ones in various operating condition groups by assuming the synthetic cost-based coal consumption of the
boiler unit as a judgement criterion. With the establishment of a boiler-operation target operating condition database
which sewes as a case-and-instance database, rwtrieved was the target operating condition rresponding to the current
practical one by using the instance and case-based reasoning techniques. Practical applications show that the model can
automatically track the changes in boiler operation characteristics. The accuracy and efficiency in retrieving the taiget op-
erating condition can meet the real-time requirements for operation optimization, providing an important mears for opera-
tion optimization of utility boilers. Key wrods: boiler, target operating condition, instance and case-based reasoning,

fuzzy matching

= Boiler Drum Life Real-time Monitoring Based on a Rain-flow
Counting Method] , |/WANG Zhang-qi, JJANG Wen-giang, AN Li-giang (College of Mechanical Engineering un-
der the North China University of Electric Power, Baoding, Chima, Post Code: 071003)// Joumal of Engineering for
Thermal Energy &Power. — 2007, 22(1). —33~37

A model for monitoring the temperature and stress profiles of boiler drums has been established. Based on the start-up da-
ta of a boiler drum acquired from the DCS (distributed cntrol system) of a power plant, the hazardous point on the boiler
dum can be determined from a finite element analysis and the stress concentration factor at that point also corrected. An
implicit difference method to calculate the transient temperature profile of the boiler drum and the equivalent stress calcu-
lation formula of the hazardous point were given, thereby improving the rain-flow counting method. Pwoposed is a criterion
for judging the completion of boiler drum startup and shutdown process by adopting a stress stabilization principle. The
number of different stress amplitude cycles at each startup and shutdown process was added up and on this basis the life
wastage of the boiler drum determined. By analyzing the data acquired from a cold startup of the boiler drum, the authors
have verified the effectiveness of the method under discussion and thereby developed a real-time system for monitoring the
sewvice life of boiler dmums. The boiler drum monitoring operation of a 600 MW turbo-generator boiler drum shows the ef-
fectiveness of the method in achieving the aim of performing a real-time monitoring of boiler drum life wastage and of pro-
viding guidance for their operation. Key wrods: hoiler drum, fatigue life, rainflow counting method, cold-state start-

up, real-time monitoring



