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Fig. 1 Block diagram of the optimization

of the initial pressure of a heat-supply unit

1 300 MW
Tab. 1 Steam extraction parameters of the recuperative system

of a 300 MW heat-supply unit under the design condition

Nol No2 No3 No4 No5 No6 No7

/MPa  6.289 3.647 1.62420.8467 0.5295 0.1252 0.068 5
/C390.700 320.6 431 339.5 281 136.7 89.36

/teh ! 81.537 78.797 30.858 25.787 59.529 21.42 31.626
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Tab. 2 Comparison of the calculation

value with the value aleady known

75% 50%

Dy /t+h™! 085.43 1034.67 914.12 665.79 433.29
Dy/t+h™! 979.28 1025.00 919.38 664.90 440.70
&( Dyy) 1% 0.62 0.94 0.57 0.13 -1.68

do /kJ + (KW = h) ~' 7808.6 7735.5 7955.4 §104.0 8 378.0
qo /K - (kW =h) =" 7775.2 7674.9 7991.5 8 113.5 8 483.2

e(qu) 1% 0.43 0.79 0.45 -0.12 -1.23
4
8
3 0
3
Tab. 3 Maximum and minimum power generated
corresponding to various heat quantities supplied
/G] +h~! /MW /MW
160. 200 176.890 290.750
174.658 173.040 285.257
222.180 169. 150 283.461
3 180+
210 240 MW o
160.2 GJ/h 180 MW
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Fig. 2 Optimization of the initial pressure at various

power loads when the heat quantity of

160.2 GJ/h is being supplied
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Fig. 3 Optimization of the initial pressure at various
power loads when the heat quantity of B4 BRkF A 222.18 GJ/h & i 7 6947 EARAL

174.658GJ /h is being supplied

Fig. 4 Optimization of the initial pressure at various

power loads when the heat quantity of

222.18 GJ/h is being supplied
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Tab. 4 Optimum initial pressure and the rmoeconomic

indexes at various operating conditions

fluence of the heatsupply reconstruction of a condensing type

steam turbine unit on its cost-effectiveness J . Jiangsu Electrical

I.

2011 30(1):9-13.
CHEN Guo-nian LIU Jin ZHOU Qiang et al. Analysis of the in—

Machinery Engineering 2011 30( 1) : 9 - 13.

B,
/GI+h-! /MW /MPa  /(kg+h~') /(KkWheGI!) /%
180 15.372 60 737.230 77.021 44.722
160.200 210  16.700 69 570.688 77.879 44.923
240 16.700 77 962.358 79.251 45.410
180 15.549 61 151.631 77.213 44.814
174.658 210  16.700 69 970.532 78.006 44.989
240 16.700 78 375.283 79.320 45.471
180 15.860 62 446.501 77.429 45.120
222.180 210 16.700 71 377.710 78.253 45.207
240 16.700 79 594.830 79.809 45.772
5
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300 MW = Simulation of the Dynamic Characteristics of the
Main Steam Pressure During the Initial Stage of the Fast Cut-back of a 300 MW Unit ZHOU Yun-
long WANG Di ( Northeast University of Electric Power Jilin China Post Code: 132012) //Journal of Engineering
for Thermal Energy & Power. —2014 29(4). -391 -396

To study the dynamic characteristics of the main steam pressure during the initial stage of the fast cut-back of a unit
and compare the influence of the equipment items with different characteristics on the skyrocketing of the main
steam pressure during the initial stage of the FCB under the condition of a certain rational assumption a lumped pa-
rameter model for the supereater of a 300 MW unit was established by using the mechanism-based modeling method
and a FCB simulation test was performed by employing the model. In addition the variation characteristics of the
main steam pressure was analyzed during the initial stage and the factors influencing such changes were determined.

It has been found that during the initial stage to reduce the quick-open time of the bypass system can very effective—
ly control the skyrocketing of the main steam pressure and a unit with a relatively large rotor time constant of its
steam turbine is instrumental to the regulation of the skyrocketing of the main steam pressure. The quick-open type
pressure control valves ( PCV) are superior to those valves with other characteristics in controlling the main steam

pressure. Key Words: fast cut back ( FCB) simulation superheater bypass

= Optimization of the Initial Pressure of a Heat Supply Unit Based on
an Analysis of the Off-design Operating Conditions LI Huiqun YU Qiao ( College of Energy Source
Power and Mechanical Engineering North China University of Electric Power Baoding China Post Code:

071003) //Journal of Engineering for Thermal Energy & Power. —2014 29(4) . -397 —401

For a heat supply unit when the power and thermal load are constant and the parameters of steam extracted are en—
sured within the range requested by the heat end-users the main steam pressure corresponding to various steam dis—
tribution modes used has a relatively big influence on the thermal cost-effectiveness of the unit. With a C30046.7/
0.43/537/537 type unit serving as an example and only the industrial steam extraction being taken into account the
authors have established a model for optimizing the initial pressure of the unit and performed a verification calcula—
tion of its correctness. It has been found that the model in question can meet the actual requirements in engineering
projects. When the thermal load is constant under the condition of the limitation of the minimum and maximum
steam quantity admitted by the unit the authors have obtained the minimum and maximum power load through the
thermal calculation and performed an optimization calculation by choosing various power load operating conditions
and also acquired the optimum initial pressure under various operating conditions thus offering an underlying basis
for a safe and economic operation of units of the same kind. Key Words: industrial steam extraction heat supply

unit optimum initial pressure optimization calculation



