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S(P. P = mas{8(P, P) 3(P, P)} (2) =20 MPa v, 2600 kJ/k 2 800
PP, k/kg y, 500 MW
. L1000 MW;
5 4 . 8(P, P) 6 (2) () .
(P Py : 15 MPa 25 MPa y, =2 737
S(P, P,) = inf M| 0 (3)  kl/kg y, 500 MW
LN I, 1 000 MW;
(M, N,) (M, N,)—P, P, (3) (v3) : ¥,
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(1) . . (1) 3 (r1 %2 3)
' ( uy > 1)
vt = supd( LN L) (4) y, =15 MPa y, =2 737 ki/kg y; =900 MW
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Fig. 1 Non-inear measure v, in the case No. 1
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Fig. 2 Non-inear measure p, in the case No.2
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Fig. 3 Non-inear measure v, in the case No.3

100% 90% 80% 70% 60%

JAGC

4 v, 0.06
=0.06 v, =0.12)
)
MW 500
1 000 3
3 .

728.33  901.49 MW
1

500 MW 1 000
620 800 800

547. 56.



°293 -

B4 K18 zox @IEFH
Fig. 4 Projection of Fig. 1 on the ZOX plane
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Tab. 1 Three typical operating condition points
1 2 3
x, /kg e s 86.2192  70.103 4 53.149 0
x, /MPa 24.7426  20.060 6 15.105 3
u /kg s 86.219 2 70.103 4 53.149 0
uy Ikg v 5! 706.5319  562.0754  409.633 7
us 1% 0.752 8 0.745 6 0.744 7
y, /MPa 22.54 18.23 13.68
ya(x3) Ik * kg™ 2701.3 2729.0 2786.1
¥y /MW 901.49 728.33 547.56
3
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-25=0 0
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(1) 1
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& s o << 1
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W, W, W, W,
( ) o
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Fig. 5 Singular values of G, and G,
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Fig. 7 Membership function of the model p,
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Fig. 8 A tracking test at a constant main
steam pressure
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Matlab (1)
simulink o (1) 1
3
& 9 10 o
(1 ¥, 22.54 MPa 18
MPa Y2 2 701. 3 kJ/kg

y,  901.49 MW

(2) ¥ 22.54 MPa
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Fig.9 A tracking test at a constant

intermediate enthalpy value
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Fig. 10 A tracking test at a constant

output power of the unit
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2 600 kJ/kg y, =600 MW) (y
=25 MPa y, =2 737.8 kJ/kg y, =1 000 MW)

K,
3
2 o
12
IAE = [ o) |di (12)
al
2
Tab. 2 Integral indexe of an absolute error
v, ME v, IE vy IAE
5274 6 456 72 230
K, 7 199 8 393 97 510
3
(1) 2
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)
o Heo
1
J. 2012 32( 11) :126 - 134.

ZENG Dediang YAN Shu LIU Jihen et al. A simplified nonlin—
ear model for once-through boiler units and its simulation applica—
tions J . Proceedings of China Electric Machinery Engineering
2012 32(11):126 —134.

2 Hwang C S Kim D W. A design of robust two-degree of frwdom

boiler-turbine control system using H_ optimization method C .

13

Proc. SICE_95 Sappero 1995: 1263 —1268.
Chen P C Shamma J S. Gain-scheduled H, -optimal control for
boiler-turbine dynamics with actuator saturation J . Process Con—

trol 2004( 14) : 263 -277.

] 2004 24(4):195-199.

FANG Fang LIU Jizhen TAN Wen. Nonlinear internal model con—
trol of a coordinated unit system J . Proceedings of China Electric
Machinery Engineering 2004 24(4) : 195 -199.
Dimeo R Lee K Y. Boiler-turbine control system design using a ge—
netic algorithm IEEE Trans J . Energy Convers 1995 10(4):
752 -759.
Du JJ Song CY Li P Application of gap metric to model bank de—
termination in multidinear model approach J . Journal of Process
Control 2009 19(2) : 131 —240.

A. K. El-Sakkary The gap metric: robustness of stabilization of
feedback systems J .IEEE Transactions on Automatic Control 30
(3) 1985 240 -247.
Georgiou T T Smith M C. Optimal robustness in the gap metric

C .IEEE Trans. Automat Control 35 1990 673 -686.
Tan W Marquez HJ Chen T et al. Analysis and control of a non—
linear boilerturbine unit J . Journal of Process Control 2005

(15) :883 —891.

J. 2009 36(6) : 64 —68.
YANG Ting-ting ZENG Deiang LIU Ji-zhen et al. Extraction of
the optimized law governing the operation of units in a thermal
power plant based on the division of operating conditions ] .
Proceedings of North China University of Electric Power 2009 36
(6):64 -68.
McFarlane Glover D. Keith “A loop-shaping design procedure u—
sing Hoo synthesis ” Automatic Control C . IEEE Transactions
1992:759 -769.
Tan W Chen T Marquez H J. “Robust controller design and PID
tuning for multivariable systems” J . Int. J. Control 2002 4
(4) 1439 —451.
O Galan J Romagnoli A Palazoglu et al. Gap metric concept and
implication for multidinear model-based controller design J . In—
dustrial and Engineering Chemical Research 2003 42: 2189
-2197.

(R & REE)



e 344 » 2014

Baotou China Post Code: 014010) //Journal of Engineering for Thermal Energy & Power. — 2014 29(3) . -284

-289

With the laminar flow premixed flame of liquefied gas serving as the object of study set up was a combustion test rig
with an electromagnetic field being applied at both sides of the flame to determine the intensity of the field measure
the combustion temperature of the laminar flow premixed flame in the electromagnetic field and NO, concentration
and analyze the laminar flow premixed flame combustion characteristics at various intensities in the magnetic field
and production characteristics of NO,. It has been found that under the action of the electromagnetic field the flame
temperature will rise the flame diameter will slightly increase its height will somewhat decrease and at the same
time the electromagnetic field will reduce the possibility of N HCN and CN etc. ion and ion groups in the flame to
collide with oxygen resulting in a decline of NO, concentration maximally reduced by 2.998 mg/m’. Key words:

premixed flame laminar flow combustion electromagnetic field thermal type NO,

= Non-linear Analysis and Control of the Model for Ultra-super—
critical Units ZHU Ya-gqing CHEN Shi-he ( Academy of Electric Power Sciences Guangdong Power Grid
Company Guangzhou China Post Code: 510080) ZHANG Man ZENG De-iang ( North China University of Elec—
tric Power Beijing China Post Code: 102206) //Journal of Engineering for Thermal Energy & Power. — 2014 29
(3). —290 -296

To realize the stable operation of large-sized ultra-supercritical units in a wide range at a variable load adopted was
a conception of the clearance measure. On this basis the nondinear characteristics of a model for 1 000 MW ultra—
supercritical units with three inputs and three outputs were analyzed. Bu adopting the K-mean clustering algorithm

the division of loads of the unit and the selection of its typical operating points were accomplished. By employing the
small deviation linearization method the linear models at each typical operating point were obtained and then based
on the Hoo loop formation the corresponding robust controllers to each linearization models were designed. Finally

in combination with the fuzzy supervision and control a fuzzy multi-model supervision and control version was giv—
en. The test and simulation results show that the design version of the controller under discussion can realize a quick
tracking of the load of a ultra—supercritical unit thus offering a new method for controlling a non-inear system. Key

words: clearance measure non-linear analysis Hoo loop formation fuzzy multi-model supervision and control

= Numerical Analysis of the Influence of the Root Air on the
Air Flow Characteristics of a Supercharged Boiler ZHANG Liang LIU Ming—<hu HE Zhao-bin ( CSIC

Harbin No. 703 Research Institute Harbin China Post Code: 150078) //Journal of Engineering for Thermal Energy



