28 4
2013 7

Vol. 28 No.4

JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER Jul. 2013

300 MW

45.5 kJ/( kWh) 1.649 g/( kWh) ;

- TK223 :B
70% ~
80% ' .
200 °C
120 ~ 140 C
1
2~4
300 MW 2012
5
300 MW
1
DG1025/177
12012 -11 -29; 12013 -03 -22

(1986 -)

1001 —2060( 2013) 04 - 0372 - 05

100045)
_2 Y N AY N
N300—16.7/537/537 ( ) N N
2012
o 1
5476 mm x5 200 mm.
2
3
2
1 kg
’, 1 kg
( AW)
_ AW
CAg— kJ/( kWh) ; g—
KI/( kWh) ; W— MW; AW—
MW



4 373 -
i . _Q (hy
AW = Y AW, =AW = Y AQ, x(h, —h,,) AQ, = T (4)
i=5 i=5 6 — e
- AW (2) 10 — t/h;
AW — i i+1 hsy —3 —3
kW; h — T kJ/kg; hy — 3
kJ/kg, AW — kJ/kgo
kW; AQ, i t/h; Q (h -h
AQS = 4h h . ( 5)
AQ =Qz (hz _hz ) (3) 5 — Its
! h, = h, CQ — 4 t/h;
Q, 2 h, —4 kJ/kg; b,  —4
t/h; h, —2 kJ/kg; kJ/kg;hy — 5 4
h, —2 kl/kg, h, — 17 kJ/kgo
2 o kJ/kgo
15 R A 52 2
28]DS42 L 251DS39
251DS41 L 251D538
=R 540 =)
ﬂ’angs DB T 2 199 %5 2288
251DS36 4 ZIDs33
25JDS35 ] | 2510532
wﬂlﬁxﬁ S%fﬁﬁﬁ‘ﬁé‘%ﬂfﬁ .9‘]59)(5“‘“Zm
Bk =D 25IDS30. | 2810527 Dt i K
25IDS29 L 251D526
2 B 50 xS AR i 7 159X LA —©
r; =) . _e
2%5]DS24 L.25]D821
[ § 25IDS23) | 291D820 i
251822 g
x| 2 51505 2150 x 5 x .
- ] #219%6 25IDS13
25]D822 25JD512
2IDS09 :
25DS08 = 25]DS11 €
B
25]DS07 251806 2210805
2219x6 251DS04
45 35 25 15
1

Fig. 1 Schematic diagram of a low-pressure economizer system
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Tab. 1 Results of main indexes calculated by using the partial

quantitative calculation method combining the equivalent

enthalpy drop method with the heat balance method

Tab. 2 Contrast test results of the heat consumption of

the unit during the putting-into-operation and

cutting-off of low pressure economizers
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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
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Economizer System in a Thermal Power Plant REN Yan ZHAO Ning CHEN Xiao-feng ( North China
Electric Power Science Research Institute Co. Ltd. Beijing China Post Code: 100045) //Journal of Engineering

for Thermal Energy & Power. — 2013 28(4). -372 ~375

On the basis of the putting-into-operation of the low pressure economizer system of a 300 MW unit in a thermal pow—
er plant in China studied was its energy-saving effectiveness. First the authors combined the equivalent enthalpy
drop method with the heat balance method and calculated and analyzed the energy-saving effectiveness by using the
local quantitative calculation instead of the conventional tedious and complicated calculation of the whole thermal
system after the low pressure economizer had been put into operation. Then they conducted a heat rate contrast test
of the unit before and after the low pressure economizer system had been put into operation. The test results show
that the corrected heat rate after the economizer had been put into operation decreases by 45.5 kJ/( kWh) while the
power supply standard coal consumption becomes lower by 1.649 ¢/( kWh) . In the meantime it has been proven
that the above-mentioned local quantitative calculation method has an identical result to the conventional heat rate
test calculation method. Key words: low pressure economizer equivalent enthalpy drop method heat balance

method heat rate

= Analysis of the Necessity of Disengaging the Feed—
water Booster Pumps of a Utility Boiler at a Low Load HU Sike HE Xin CAO Xue-yuan ( Northeast
University of Electric Power Jilin China Post Code: 132012) //Journal of Engineering for Thermal Energy & Pow—

er. — 2013 28(4). -376 ~380

For the conventional operation mode adopted by boiler feedwater systems with associated electrically-driven main
feedwater pumps and booster pumps operating in tandem presented for the first time was a version to disengage the
booster pumps and change to regulate the speed by the main feedwater pumps during stable operation at low loads to
meet the requirements for sliding operation of the units. Through determining the characteristic equations of the
booster pumps before and after their disengagement in various combination modes and the characteristics of the feed—
water pipelines during the sliding pressure operation of the units the authors put forward a method for seeking solu—

tions to the critical cavitation point of the system at variable loads with corresponding correlation formulae of the



