21 1
2006 1 JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER

Vol.2l, No. 1
Jan., 2006

R, &% FY, LA
(FEA¥ RBSHATES R HH K 410083)

AT FAEZARY R AL KEE RS AW F RiES
LW, RBERF R RBATHW 25T 2% ER TN
894032 B, IR B AR B £ AL BT 69 R ) 4R 12 e 1 3000 C
JR B 5 A BB TH TR 6 B @) A I AR 25 A 00 IR A J AL 4,
Rt T BARE ARHME R A0 BB AR AR 2EAR A0 AL B A
PR R, B ME S KR R EHFE RS &
HE RO FER K.

: 1001— 2060 (2006)01— 0088— 05

. TK421 A )
1 .
’ N . ° 1
' 2.2
' 10 (
[2~7] )7
(
),
2 2.2.1 FERBRAVREEAZ A EIRE R
2.1
WIL— 11 ’
300 C . ’
2.2.2 AIKE EAHEAKE A
: 2005—05— 21; :2000— 10— 11

{ (918119,



089 o

b

2.2.3 ¥YRES

2500 C

2500 C

2.2.4 mrwkd)wEF 5

etk RELT4E ﬁ};é’féﬁ
/ 1

/ s

FHEE
Pt
ik - T -
by ‘
K it

2.2.5 &

2.3

)
S={s

SEsEk
0 g $4§h_7 HL3
==l =S L K%

HEEh#E L g K S0
A1 B ERAEN

FEL

Lo SZ, hAY Sn}

18.

3.1




o 90 o

3
(D : [ ’ |
) : [ )
3 : [ ,
]—»

NSRS

L1 &R ARG LR AR A
R
R Ri - Ru
Rx R» -+ Ro
R=
le Rm2 Rm

0<R,,<1(l: 1929 cty m;j:L 27 R) n)9

Xi J Vi

BRI W BN

Fi RS IEHRE

L

| mrmme | wemsu |

| T

| mmxzemz: | zmew |

B2 MK AR HE e 32 2 AR

wii

W21
W=

Wit
R

Yefll

Vel
R =

rcfml
:Rey—
1

9

M= M, M, ---M,)

Py={t [ (R*W) R} M

: By —

(5,

wi2

W22

Wiz

Vef12

Ve

rcﬁn]

Win

W2n

Wy

Vefln

Vef2n

re.

sVefi —

T

.

@)

3)

“)

)



091 o

Py Rty
, R, ,
Py,
(DR W Rw,
rwi=f (X wy )
fx)= Lot
x K=x<=1
(2)Rw Ry R-
Vij:RWy'chf
Rw i J
i J ,
R, i J
B3t R, 0
m
no

O=" "R, =[qy] 1xx

ys

1
: qu:kyl (!‘le /\Rr]g)a

ANV
{ab}.
@Lo M Ly
Py =1 (g, X My, )

(6)

D

C))

.aAb=min{a, b}, aV b=max

Q)

3.2.2 BB E S ArAedk By i ey E5) 4T

,  Visual Basic 6.0

3.

3.2.3 KIELBIR Sy %I

9

S,

7]

BoE BRROHN i

Bt § MR R F IS

B3 ¥ RE 5T Fed [ R

ERANADE 187k

3.3

5s
OPC

3.4




° 92

3.5

@

@)

14

[3]
[4

2006
b
b
b o
’ H
(1 ,
H
@)
b
3
b
[ M.
, 2004.
, . [M] .
, 1995.
[M]. : , 1990.
, , . MS
[y. , 2000, 20(3); 281—
285.
[J. , 199, 30(6): 97— 101.

CHEN SHYI MING, HSIAO WEN HOAR. Bidifectiomal approximate
reasoning for rule-based sysems using interval-valied fuzzy sets[ J] .
Fuzzy Sets and Systems, 2000 113: 185— 203.

SETNES M, VAN NAUTA LEMKE H R KAYMAK U. Fuzy arith-
meti ¢based interpolative reasoning for nonlinear dynamic fuzzy systems
[ J] . Engineering Applications of Artificial Intelligence, 1998, 11:
781— 789.

G i)



1 ° 109 -

A study has been conducted for a 60 kW PEMFC (proton exchange membrane fuel cell) distributed power generation sys-
tem, which provides electricity and heat energy for architectural buildings. A power generation system model was estab-
lished based on the dynamic flow of masses and an electrochemical reaction process. To meet the requirements of the sys-
tem for power generation efficiency and stable operation and to take into account the specific features of multi-parameter
nonlinear and fimm dynamic wupling, during the control design of the system, one will no longer focus on a specific pa-
rameter, but pay close attention to the coordinated operation of the system as a whole. Though the simulation of the typi-
cal power demand of fifteen families in a day a dynamic simulation test was performed of the system. The results of the
test indicate that the proposed control scheme for the system is feasible and an optimal search of the working points en-
ables the system to response adequately to a wal-time loading. Moreover, single neuron-element Pl decoupling controllers
can at all times ensure a stable operation of the system under ideal pressures and humidity conditions. All the above can
sewve as a guide for the further design optimization of the system as well as for its development and applications. Key
words: poton exchange membrane fuel cell (PEMFC ), distributed power generation, dynamic simulation, coordinated
control, single neuron PI decoupling contwol, optimal search

PID = Optimization of PID Controllers of a Boiler-turbine Coordi-
nated Control System Based on a Genetic Algorithm| ., | IXUE Ya-li, LI Dong-hai, LU Chong-de (Key Labora-
tory on Electric System and Power Generation Equipment Control and Simulation Affiliated to the Themal Energy Fngi-
neering Department under the Tsinghua University, Beijing, China, Post Code: 100084 ) /lournal of Engineering for
Thermal Energy &Power. — 2006, 21(1). —80~ &3, 87

The design of an effective boiler-turbine coordinated control system is of major significance for enhancing the thermotech-
nical automation level of power plants. With respect to the boiler-turbine control system of a thermal power plant the au-
thors have proposed a parameter optimization method for a genetic algorithm-based multivariable PID wntwller. By utiliz-
ing the general-use framework provided by a genetic algorithm a global optimization of the control parameters was condu ct-
ed under a specified control system structure and controller format. The proposed method features a global-parallel optimi-
zation and is taiget-function oriented. A simulation study carried out by comparing with a generalized ZN setting method
has shown that the dynamic performance of the coordinated control system after optimization has been markedly improved.
Moteover, it can be easily extended to parameter optimization under other contwol schemes, displaying the feasibility and
usability of the method under discussion. Key words: genetic algorithm, PID controller, boiler-turbine coordinated con-

trol

= A Robust Tuning Method for the Parameters of a Coordinated Con-
trol System| , | [ TIAN Liang, IIU Xin-ping, YU Xi-ning, et al (Automation Department, North China University
of Electric Power, Baoding, China, Post Code: 071003) Ifoumal of Engineering for Thermal Erergy & Power. —
2006, 21(1). —84~87

Afier the linearization of a simplified nonlinear dynamic model for a 330 MW unit a robust controller was designed by uti-
lizing a loop-shaping H.- method. Thwough a search optimization by using a genetic algorithm it has been found that robust
controllers with better pefformance indexes are distributed within a specific space. The robust contoller was decomposed
into a control matrix and decoupling matrix. The principle of its decoupling was found to be as follows: in case of distur-
bances occurring at the governing valve of a steam turbine it is necessary to supply additional fuel to the boiler as rapidly
as possible and avoid an overshoot of the thottle pressure ahead of the turbine. In compliance with this principle a simple
single-direction decoupling is designed and the PID cntwoller is tuned using a elevant engineering method. The transfer
function of the PID controller is very similar to that of the low-order item of a robust controller. Simulation experiments
have demonstrated that the coordinated control system designed by using the above method possesses relatively good dy-
namic characteristics and wbustness. Key words: coordinated control system, wbustness, PID control, parameter tuning

—Design and Rezalization_of Fault Diagnosis for a Black-
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body Furnace System Based on a Fuzzy Theory [ , | [ ZHAO Ping, TIU Zhi-qiang, SHI Zhang-ming, et al (Tnsti-
tute of Energy and Power Engineering under the Central South China University, Changsha, China, Post Code: 410083 )
/foumal of Engireering for Thermal Energy & Pawer. — 2006, 21(1). — 88 ~92

To realize a rapid and high-efficiency diagnosis of existing faults or potential ones in a black-body furace system a knowl-
edge base assuming the form of multiple bases and levels has been set up on the basis of the operating characteristics of
the said system. By employing a hybrid reasoning mechanism an inference machine was designed, based on the combina-
tion of an overall tamet reasoning and a grade or level tamget reasoning. The hybrid reasoning combines the inverse reason-
ing of black-body fault type diagnosis on the one hand and the positive-direction inference featuring fault-cause analysis
and measures for fault elimination on the other. The effectiveness of the hybrid reasoning mechanism being put to use in-
dicates that the expert system of black-body furnace fault diagnosis can ensure a relatively high prediction accuracy and
has a rather high practical value in relevant applications. Key words: black-body furnace, fault diagnosis system,
knowledge base, fuzzy theory

=The application of Compound Additives in two Kinds of Flue-gas
Desulfurization Process [ ., | | WANG Jin-gang, HU Jin-bang, DUAN Zhenya, et al (Institute of Chemical Fngi-
neering under the Tianjin University, Tianjin, China, Post Code: 300072) Ifournal of Engineering for Thermal Enemy
&Power. — 2006, 21(1). —93~9%

Three kinds of compound additive have been used in two kinds of typical flue-gas desulfurization process. Test results
have shown that the compound additives are more effective than simplex additives and the compound additive composed of
adipic acid and NaCl has the highest effectiveness. The compound additives feature low cost, ease of use and are avail-
able anywhere on the market. Their rational use can further enhance the operating efficiency of flue-gas desulfurization

units and has potential for widespread applications. Key words: flue gas desulfurization, compound additive, adipic ac-
id, metallic chloride

= Diagnosis of Fan Vibration-caused Failures and Measures taken to Cope with Them
[ - ] | CHEN Lian-fang, XU Xi-ren (Institute of Energy and Power Engineering under the Shandong University, Ji-
nan, China, Post Code: 250061) /fournal of Engineering for Themal Energy &Power. — 2006, 21(1). —96 ~98

A model CS12120 dual-channrel vibration frequency acquisition device was used to collect the vibration frequency spec-
trums and phase data of blower fans and electomotors at a power plant in Linyi City of Shandong Province. On this basis
a diagnosis and analysis was performed of the vibration-caused failures. The cause of fan vibrations can be attributed to
tooth breakage, cracks and tooth face cave-in in a toothed coupling located between an electromotor and a blower fan.
Morwrover, the fractures in the cupling have been a wot cause leading to a significant variation in vibration amplitudes
concurrent with load changes. Corrective measures were taken based on the above diagnostic conclusion and remarkably
good results have been achieved. The vibration characteristics and the method adopted to cope with them are quite repre-
sentative. The analysis, diagnostic appwach and method used to deal with failures can sewe as a helpful reference for di-
agnosing and resolving similar fan vibration problems. Key words: fan vibration, vibration frequency spectrum, failure

diagnosis, methods adopted to cope with failures

= Fully Automatic Marine Auxiliary Boiler Units Manufactured in Russia
[ - ] KU Yan, ZHANG Hai-yan, TTANG Hai-dong, et al (Harhin No. 703 Research Institute, Harbin, China, Post
Code: 130036) /fJoural of Engineering for Thermal Energy & Power. — 2006, 21(1). —99 ~ 101



