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Tab. 1 Test results of the boiler performance test

ASME,
IMW THA 600
/ (%) 4.75 7.17
1% 0.15 0.27
1% 0.25 0.27
1% 0.07 0. 044
1% 1.00 0.36
1% 0.18 0.20
1% / 0.19
1% 0.30 0.30
1% 6.70 8.80
/c 129 159
1% 93.3 91.20
2 o
30C
2.42% 2.1% »
3 THA
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Tab. 2 Results of the elementary and industrial 1 kg
analysis of coal rank under the test
_& _DH(h”d _h’d) = «a (hr/ _h,)
C, /1% 39.54 37.02 =7 = D o ¢
H, /% 2.67 2.61 (1)
0,/% 8.48 8.98 cD— kg/s; hoy A"y —
N,./% 0.53 0.72 kJ/kg;
S,. /% 0.39 0.48
Ay l% 33.97 22.20 i P |
M, /% 14.42 27.90 P [ (>\
A N
( ) Vau! % 40.51 39.53 =/
Quet o /kJ = kg™! 14 863 13 670 _ [ } _ d) l D J . l %
1 - A T
Nﬂ-j ) No., 1 8
3 THA - O "
Tab. 3 Cost-effectiveness data of the low pressure heaters i - ¢
i b
of a steam turbine under the THA operating condition ‘7 0
d
8 7 6 5
1
q, /kI*kg ™! 2400.7 2516.49 2570.54 2557.52 2472.59
Fig. 1 Systematic diagram of low pressure
7 Klekg™' 127.05 11523 13473 15535  99.83 . ) .
economizers connected in series
y, [KIokg ™! 117.17  106.75  149.53 0 60.17
H, /kJkg ™' 109.47  336.4  482.01 593.26 665.62
0, 1% 4.56 13.34 18.75 23.20  26.92 q,
No. ;
2 AH = g, (2)
Y k] /kg;
n 7 % ;, AH—
kJ/kgo
X 677/( %) :
° AH
57]]- = 7 x 100 (3)
cH— kJ/kg;
2
o (3)
2.1 499 M qq
1 0
No. ;_, D, :
Wi
No. ; n;
° 2.2
Q(l 2 o
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Fig. 2 Systematic diagram of low pressure 7.8 N
economizers connected in parallel . 6 ~ 6.7
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Tab. 4 Scheme for connecting the low pressure economizers at
No.,_, ° the water side of a 600 MW pulverized coal boiler
No. No. .,
2
1 8 8 7 8
D, 1 ke 2 8 7 7
3 7 6 6
oy = D,/D (4)
D, — ke/s: D— 4 8 6 6.7
kg/s; 5 8 5.6.7
oy
No. , No. , _, 3.2
600 MW
m—1
AH = Igd[ Chy —h, DN + zTﬂlr] (5) 160 C 130 C
hrzl 223 k] /kg 345 t/h
Bl Yo, hy—
% ke h o . 21 370 kI
) /ng’ ot . O 21370 kI ° &
g ’ nm _ 0. m
m=1 ﬁd 0 51
%o; DT,
r=1
kJ/kg; 10
ani=%x100 (6) . s
AH— kJ/kg; H— o
Kl /ke; 5 . 6
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Tab. 5 Parameters of various schemes for connecting the

low pressure economizers at the water side

1 2 3 4 5

/kJekg ™! 285.57 285.57 410.38 285.57 285.57
/C 67.83  67.83 97.9 67.83 67.83
/kJekg ™! 331.61 377.42 493.71 463.48 458.78
/°C 67.81 89.84 117.4 110.3 109.8
1% / 0.5 0.5 0.26  0.22
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Tab. 6 Cost — effectiveness parameters of various schemes for

connecting the low pressure economizers at the water side

1 2 3 4 5

AH/KJ kg ™! 6.16 7.71 7.69 6.18 5.27
n: 1% 0.49 0.61 0.61 0.48 0.42
Ag/kJokg ™! 37.87 47.33 47.20 38.01 32.42

Ab/KJ+( kW eh) "' 1.43 1.79 1.78 1.44 1.22

AB/t 5148 6444 6408 5184 4392
6 2 3
3
117.4 C
3 . 4
5
2. 2 600 MW
3.3
130 °C 292.9 g/(kW * h) .
1.8 g/( kW * h)
2 0.01
g/(kW * h); 6 000 h
6 480 t

(2) 600 MW

7
1.79 g/( kW * h)
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To the needs to develop various high precision simulation models with a low calculation work load and facilitate to
use established was a threedayer nested model for single-phase heated tubes of a boiler and a study was performed
of the heated tubes. The theoretically analytic results based on the Taylor series development method of the transfer
functions show that for a disturbance to the enthalpy flow rate and heat flux at the inlet the calculation results of the
threeayer nested model can approach to those of the distributed parameter model at the third-erder first-order and
second-order precision respectively. The simulation results with the superheater of a 600 MW subecritical pressure
boiler serving as the object show that the dynamic response of the model in question is in very well agreement with
that of the distributed parameter model. Under the three kinds of disturbance the performance of the threedayer
nested model has been improved most conspicuously when compared with that of the twodayer nested model. The
three-ayer nested model can offer a competitive model choice for simulating real-ime fulldoad simulation and con-

trol systems. Key words: boiler singlephase heated tube lumped parameter nested structure model

600 MW = Optimized Choice for the Connection Mode of the Water Side
of the Low Pressure Economizer of a 600 MW Boiler LU Tai ZHANG Zi+ian ( Northeast University of
Electric Power Jilin China Post Code: 132012) ZHANG Su-uan ( Chengde Iron and Steel Corporation Chengde

China Post Code: 067002) //Journal of Engineering for Thermal Energy & Power. - 2013 28(4) . -368 ~371

According to the test data of a 600 MW power generator unit in a power plant a cost-effectiveness analysis was per—
formed of the five connection modes of a low pressure economizer in a steam turbine recuperator system by making
use of the equivalent enthalpy drop theory. The calculation results show that the parallel connection mode of the low
pressure economizer and No. 7 low pressure heater can achieve the best cost-effectiveness lowering the standard
coal consumption rate by 1.79 ¢/( kW * h) . The practical modification effectiveness when analyzed and calculated
by using the actual operation data of the low pressure economizer in a power plant after reconstruction was in agree—
ment with the theoretical calculation result. The optimized and calculated results can offer certain guidance for de—
signing and choosing the connection mode of the low pressure economizer of a 600 MW boiler. Key words: exhaust

gas waste heat low pressure economizer equivalent heat drop connection mode

= Study of the Energy-saving Effectiveness of a Low Pressure



